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1. Purpose 

On Wednesday, October 10, 2007, the Research and Science Education Sub- 
committee will hold a hearing to receive testimony related to a proposal from the 
National Science Board (NSB): “A National Action Plan for Addressing the Critical 
Needs of the U.S. Science, Technology, Engineering, and Mathematics Education 
System.” This plan, which was released by the NSB on October 3, proposes a series 
of steps that the Board believes will bring greater coherence to the Nation’s science, 
technology, engineering and mathematics (STEM) education system and ensure that 
students are taught by highly effective STEM teachers. 

2. Witnesses 

Dr. Steven Beering, Chairman, National Science Board. 

Ms. Judy A. Jeffrey, Director, Iowa Department of Education and Representing 
the Council of Chief State School Officers. 

Dr. Francis (Skip) Fennell, President, National Council of Teachers of Mathe- 
matics and Professor of Education at McDaniel College. 

Ms. Chrisanne Gayl, Director of Eederal Programs, National School Boards Asso- 
ciation. 

Dr. Robert Semper, Executive Associate Director, The Exploratorium and Rep- 
resenting the Association of Science-Technology Centers. 

Ms. Susan L. Traiman, Director, Education and Workforce Policy Business Round- 
table. 

3. Overarching Questions 

• Does the NSB Action Plan address the key issues for improving STEM edu- 
cation: effective coordination of STEM education reform activities, nationally 
applied STEM content guidelines, horizontal and vertical alignment and co- 
herence of STEM education, and populating classrooms with well qualified 
and highly effective STEM teachers? What are the principal barriers to 
achieving the recommended changes to the STEM education system? 

• Is the proposed National STEM Education Council needed in order to imple- 
ment the NSB’s recommendations; can it be made to work as envisioned; will 
the principal stakeholders, who must be engaged in order for it to function, 
embrace the concept; and can it become self-sustaining? 

• What are the key issues in attracting STEM majors to teaching careers; edu- 
cating them to be effective teachers; and retaining them in these careers? 

• What is the federal role in carrying out the recommendations of the NSB Ac- 
tion Plan? 
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4. Brief Overview 

• A consensus now exists that improving STEM education throughout the Na- 
tion is a necessary, if not sufficient, condition for preserving our capacity for 
innovation and discovery and for ensuring U.S. economic strength and com- 
petitiveness in the international marketplace of the 21st century. The Na- 
tional Academies Rising Above the Gathering Storm report placed a major em- 
phasis on the need to improve STEM education and made its top priority in- 
creasing the number of highly qualified STEM teachers. This recommendation 
was embraced by the COMPETES bill developed by the Committee, which 
was recently enacted. 

• In the same period that the Gathering Storm report was being developed, the 
NSB initiated a process to explore how to improve STEM education through- 
out the Nation. As part of this effort, the Board established a STEM edu- 
cation commission to advise it on how to accomplish this goal. The Action 
Plan that is the subject of this hearing grew out of these activities. 

• The NSB Action Plan focuses on coordinating what, when, and to whom 
STEM subjects are taught among states (horizontally) and across grade levels 
(vertically) and on ensuring students are taught by highly effective STEM 
teachers. 

• At present, there are no consistent STEM content standards in use among the 
states and no consistency in the sequence in which STEM courses are taught. 
In a highly mobile society, this causes students who move from one state to 
another often to miss exposure to important concepts which they may not 
have a later opportunity to master. No formal mechanisms now exist to foster 
coordination regarding content and course sequence among states. Vertical in- 
tegration of course sequence and content at different grade levels within 
states is beginning to be addressed through P-16 Councils that several states 
have initiated. 

• A chronic shortage of highly qualified STEM teachers is a major impediment 
to improved student performance in STEM subjects. A high proportion of 
STEM teachers have neither an undergraduate major nor certificate to teach 
STEM subjects. There is a lack of uniformity and rigor in the requirements 
for certification of STEM teachers. Individuals with an interest and capability 
to pursue STEM degrees have many opportunities for careers in professions 
offering higher salaries and better working conditions. 

• A central recommendation of the NSB report is to establish an independent, 
non-federal, congressionally chartered National Council for STEM Education. 
This Council, which would have representation from all the major public and 
private stakeholder groups, would coordinate and facilitate STEM education 
initiatives across the Nation. The NSB sees the Council as having an impor- 
tant role in facilitating a strategy to define voluntary STEM content guide- 
lines, in developing consensus-based metrics for assessing student perform- 
ance, in serving as a forum on best practices in STEM teaching and learning, 
in assisting the states in creating new and strengthening existing P-16 coun- 
cils, in developing strategies to overcome barriers to increasing the compensa- 
tion for STEM teachers, in coordinating and disseminating information on 
models to attract and support talented students in pursuing STEM teaching 
careers, and in fostering the development of national STEM teacher certifi- 
cation guidelines. 

5. NSB Action Plan 

Beginning in 2005 the NSB held a series of hearings in different regions of the 
U.S. to gather a range of views about how to improve STEM education. This led 
to the Board convening a national commission on STEM education to advise it on 
specific actions that could be taken to implement the many recommendations of pre- 
vious reports, panels, task forces, and commissions that have called for major re- 
forms of STEM education. The NSB commission presented their findings and rec- 
ommendations to the Board in March 2007 (included as an appendix to the NSB 
Action Plan). 

The NSB then prepared its STEM education Action Plan, released it for public 
comment in August, and then released the final version last week. The executive 
summary of the report, as released for public comment, is in the appendix to this 
memo, and the full report is available at http://www.nsf.gov/nsb/edu-Com/ 
draft - stem _ report.pdf 
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6. Questions for the Witnesses 

In the invitation letter for the hearing, Dr. Beering was asked to provide an over- 
view of the NSB’s recommendations and the findings that led to these recommenda- 
tions. He was also asked to describe the process used by the Board that led to the 
priorities reflected in the Action Plan, including the degree and nature of consulta- 
tion with STEM education leaders throughout the Nation, and a description of the 
reaction the Board received to the recommendations of the Action Plan after it was 
released for public comment. 

The other witnesses, who represent various stakeholder communities engaged in 
STEM education improvement, were asked to give their views on the NSB rec- 
ommendations and to respond to the following questions: 

• Does the NSB Action Plan address what you see as the key issues for improv- 
ing STEM education? Are there specific actions or policies that you believe 
are important to improvement of STEM education that are not included? 
What are the principal barriers to achieving the recommended changes to the 
STEM education system? 

• Is the proposed national STEM education council needed in order to imple- 
ment the NSB’s recommendations; can it be made to work as envisioned; and 
can it become self-sustaining? Do you support establishing this council? Do 
you have recommendations for changing the proposed structure or functions 
of the council? Furthermore, what role do you envision for the council in de- 
fining the recommended “national content guidelines”? 

• What is the appropriate federal role in carrying out the recommendations of 
the NSB Action Plan? 
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APPENDIX 


NSB-07-114 
October 1, 2007 

A NATIONAL ACTION PLAN FOR ADDRESSING THE CRIT- 
ICAL NEEDS OF THE U.S. SCIENCE, TECHNOLOGY, EN- 
GINEERING, AND MATHEMATICS EDUCATION SYSTEM 

EXECUTIVE SUMMARY 

The United States possesses the most innovative, technologically capable economy 
in the world, and yet its science, technology, engineering, and mathematics (STEM) 
education system is failing to ensure that all American students receive the skills 
and knowledge required for success in the 21st century workforce. The Nation faces 
two central challenges to constructing a strong, coordinated STEM education sys- 
tem: 

• Ensuring coherence in STEM learning, and 

• Ensuring an adequate supply of well-prepared and highly effective STEM 
teachers. 

In order to direct attention to pressing issues and concerns in STEM education 
and to coordinate and enhance STEM education across local. State, and federal pro- 
grams, the National Science Board (Board) recommends the following: 

• The U.S. Congress should pass and the President should sign into law an act 
chartering a new, independent, non-federal National Council for STEM Edu- 
cation to coordinate and facilitate STEM programs and initiatives throughout 
the Nation, as well as to inform policy-makers and the public on the state 
of STEM education in the United States. 

• The President’s Office of Science and Technology Policy should create a stand- 
ing Committee on STEM Education within the National Science and Tech- 
nology Council with the responsibility to coordinate all federal STEM edu- 
cation programs. 

• The Department of Edueation should create a new Assistant Secretary of Edu- 
cation position charged with coordinating the Department’s efforts in STEM 
education and interacting with stakeholders outside the Department. 

• The National Scienee Foundation should lead an effort to create a national 
roadmap to improve pre-kindergarten to college and beyond (P-16/P-20) 
STEM education, drawing on its national standing in the science and engi- 
neering communities and its expertise in science and engineering research 
and education. 

In recognition of the lead role of local and State jurisdictions in the Nation’s P- 
12 education system, the Board recommends that all stakeholders work together, 
using the National Council for STEM Education as the focal point, to provide hori- 
zontal coordination of STEM education among states by: 

• Facilitating a strategy to define national STEM content guidelines that would 
outline the essential knowledge and skills needed at each grade level; 

• Developing metrics to assess student performance that are aligned with na- 
tional content guidelines; 

• Ensuring that assessments under No Child Left Behind promote STEM learn- 
ing; and 

• Providing a forum to share and disseminate information on best practices in 
STEM teaching and learning. 

The Board also recommends that all stakeholders promote vertical alignment of 
STEM education across grade levels — from pre-K through the first years of higher 
education by: 

• Improving the linkage between high school and higher education and/or the 
workforce; and 

• Creating or strengthening STEM education-focused P-16 or P-20 councils in 
each state; and 

• Encouraging alignment of STEM education content throughout the P-12 edu- 
cation system. 
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Finally, the Board recommends actions that ensure students are taught by well- 
qualified and highly effective STEM teachers. These include strategies for increas- 
ing the numbers of such teachers and improving the quality of their preparation by: 

• Developing strategies for compensating STEM teachers at market rates; 

• Providing resources for the preparation of future STEM teachers; 

• Increasing STEM teacher mobility between districts by creating national 
STEM teacher certification standards; and 

• Preparing STEM teachers to teach STEM content effectively. 

This Action Plan lays out a structure that will allow stakeholders from local, 
State, and Federal governments, as well as non-governmental STEM education 
stakeholder groups, to work together to coordinate and enhance the Nation’s ability 
to produce a numerate and scientifically and technologically literate society and to 
increase and improve the current STEM education workforce. Strategies for pro- 
ducing the next generation of innovators are not explicitly addressed in this Action 
Plan and will require subsequent study. A coherent system of STEM education is 
essential to the Nation’s economy and well-being. 
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Chairman Baird. I call to order this hearing to review the Action 
Plan for improving Science, Technology, Engineering, and Mathe- 
matics, or STEM education, that was recently released by the Na- 
tional Science Board. I welcome this opportunity to enter into a dis- 
cussion with our panel of witnesses on the steps necessary to in- 
sure that American students receive the education in STEM fields 
that they will all need to live satisfying and productive lives in the 
increasingly technological society of the 21st century and that a 
subset of our students will need in preparation for becoming future 
scientists and engineers and, hopefully, teachers as well. 

There is a convergence of views by Congress, the Administration, 
and business and industry that STEM education improvement is a 
key factor for ensuring the Nation’s future well being and economic 
competitiveness. The COMPETES Act, which was signed into law 
this summer, includes many provisions aimed at addressing short- 
comings in STEM education that were highlighted in the Congres- 
sionally -requested and widely acclaimed report from the National 
Academies, the so called “Rising Above the Gathering Storm” re- 
port. 

The National Science Board has now come forward with a set of 
recommendations that are intended to make system-wide changes 
to improve STEM education throughout the Nation. The Board’s 
recommendations fall into two principal areas: ensuring greater co- 
herence in the Nation’s STEM education system and ensuring that 
all students are taught by highly-qualified STEM teachers. 

Educating more highly-qualified STEM teachers and enhancing 
the content knowledge and teaching skills of existing STEM teach- 
ers was the top recommendation of the “Gathering Storm” report. 
This recommendation was in turn the basis for the teacher edu- 
cation and professional development provision in the COMPETES 
legislation. The National Science Board now goes further by sug- 
gesting the need for policies to allow for increased teacher com- 
pensation and for development of more uniform teacher certifi- 
cation standards across the states. 

In addition, the Board suggests specific actions that are needed 
to bring about greater coherence in the STEM education system, 
something Dr. Ehlers and I are particularly interested in. These 
recommendations include, for example, consistent content stand- 
ards across states, uniform sequencing of courses from grade to 
grade across school systems and states, and improved linkage be- 
tween the course content for different grade levels. 

Toda we will explore these proposals with representatives of var- 
ious stakeholders involved in STEM education. This is appropriate 
because any changes to the STEM education system must involve 
active participation by many players. After all, there are 14,000 
school districts in the United States, and any change to STEM edu- 
cation content and sequence, for example, would require developing 
and implementing a national strategy. 

The Board makes a specific recommendation for implementing a 
national coordination process based on the creation of a Congres- 
sionally-charted, independent council with a wide-ranging member- 
ship. I hope to hear from our witnesses their views on whether this 
is a necessary and workable mechanism. 
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Finally, I would like to thank the National Science Board for its 
strong reaffirmation in the report that STEM education is a core 
mission of the National Science Foundation. As the Board and this 
committee are well aware, STEM education has been a major com- 
ponent of NSF’s activities since the agency’s creation nearly 60 
years ago, and the foundation has compiled a widely-acknowledged 
record of accomplishment over those years. 

I strongly endorse the Board’s direction to NSF to develop a 
roadmap for overall STEM education activities, including those 
funded through the science directorates. This is consistent with the 
requirement for a STEM Education plan in the recent NSF reau- 
thorization legislation. The Committee will be watching with inter- 
est as this planning process unfolds. 

I want to thank all our witnesses for their attendance this morn- 
ing, and I look forward to our discussion. 

I now recognize my friend, the Ranking Member of the Sub- 
committee, Dr. Vern Ehlers, for any opening remarks he may care 
to make. 

[The prepared statement of Chairman Baird follows:] 

Prepared Statement of Chairman Brian Baird 

I now call to order this hearing to review the Action Plan for improving science, 
technology, engineering, and mathematics — or STEM — education that was recently 
released by the National Science Board. I welcome this opportunity to enter into a 
discussion with our panel of witnesses on the steps that are necessary to ensure 
that American students receive the education in STEM fields that they will all need 
to live satisfying and productive lives in the increasingly technological society of the 
21st century and that a subset of them will need in preparation for becoming future 
scientists and engineers. 

There is a convergence of the views of Congress, the Administration, and business 
and industry that STEM education improvement is a key factor for ensuring the Na- 
tion’s future well being and economic competitiveness. The COMPETES Act which 
was signed into law this summer includes many provisions aimed at addressing 
shortcomings in STEM education that were highlighted in the congressionally re- 
quested and widely acclaimed report from the National Academies, Rising Above the 
Gathering Storm. 

The National Science Board has now come forward with a set of recommendations 
that are intended to make system-wide changes to improve STEM education 
throughout the Nation. The Board’s recommendations fall into two principal areas: 
ensuring greater coherence in the Nation’s STEM education system and ensuring 
that all students are taught by highly qualified STEM teachers. 

Educating more highly qualified STEM teachers and enhancing the content 
knowledge and teaching skills of existing STEM teachers was the top recommenda- 
tion of the Gathering Storm report. This recommendation was in turn the basis for 
the teacher education and professional development provisions in the COMPETES 
legislation. The National Science Board goes further by suggesting the need for poli- 
cies to allow for increased teacher compensation and for development of more uni- 
form teacher certification standards across the states. 

In addition, the Board suggests specific actions that are needed to bring about 
greater coherence in the STEM education system. These include, for example, con- 
sistent content standards across states, uniform sequencing of courses from grade 
to grade across school systems and states, and improved linkage between the course 
content for different grade levels. 

Today we will explore these proposals with representatives of various stake- 
holders involved in STEM education. This is appropriate because any changes to the 
STEM education system must involve active participation by many players. After 
all, there are 14,000 school districts in the U.S., and any change to STEM education 
content and sequence, for example, would require developing and implementing a 
national strategy. 

The Board makes a specific recommendation for implementing a national coordi- 
nation process based on the creation of a congressionally chartered, independent 
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council with a wide ranging membership. I hope to hear from our witnesses their 
views on whether this is a necessary and workable mechanism. 

Finally, I would like to thank the National Science Board for its strong reaffirma- 
tion in the report that STEM education is a core mission of NSF. As the Board and 
this committee are well aware, STEM education has been a major component of 
NSF’s activities since the agency’s creation nearly 60 years ago, and the Foundation 
has compiled a widely acknowledged record of accomplishment over those years. 

I strongly endorse the Board’s direction to NSF to develop a roadmap for its over- 
all STEM education activities, including those funded through the science direc- 
torates. This is consistent with the requirement for a STEM education plan in the 
recent NSF reauthorization legislation. The Committee will be watching with inter- 
est as this planning process unfolds. 

I want to thank all of our witnesses for their attendance this morning, and I look 
forward to our discussion on this important topic. 

Mr. Ehlers. Thank you, Mr. Chairman. It is a pleasure to be 
here. Thank you for calling this hearing on my, one of my favorite 
topics. 

Today’s hearing will explore the recommendation of the National 
Science Board’s recently-released report, “A National Action Plan 
for Addressing the Critical Needs of the U.S. Science, Technology, 
Engineering, and Mathematics Education System.” That gives a 
very clear description of what we are talking about here, and it is 
an extremely important issue. 

I understand that the report had its genesis as the Board was 
preparing the 2006, Science and Technology Indicators. The statis- 
tics on the state of science and engineering spurred the Board to 
create the commission to further explore the startling data on U.S. 
science and engineering education. I applaud the effort. This is an 
area I have been working in for many, many years, and this effort 
has resulted in the report before us. 

The report has highlighted two grand challenges: coordination of 
STEM education efforts and improving teacher preparation. Both 
are extremely important. As the Academic Competitive Council re- 
port revealed, there are many federal STEM education efforts, but 
they suffer from a lack of both evaluation and coordination. Im- 
proving coordination is challenging, even just within the Federal 
Government, because each individual program has its merits. Ex- 
panding coordination of STEM education efforts to all levels is an 
incredible task that requires a “Sputnik-like” moment to unite ev- 
eryone around a common goal. 

Several public opinion reports have recently highlighted data 
showing that parents are not convinced that their kids must be 
skilled in math and science to survive in today’s economy. Until we 
have that buy-in at the grassroots level, it will be hard for at- 
tempts at coordination to be sustained and successful. 

A recent survey I believe highlights part of the problem when 
most parents replied that they thought math and science education 
in the United States should be improved, however, something like 
80 or 90 percent believe that, but 70 percent thought that their 
kids’ math and science program was absolutely fine. So once again 
there is a disconnect. 

I am pleased to see that the Board has also recommended the es- 
tablishment of national content guidelines, and I am heartened 
that the Washington Post recently reported that superintendents 
for Fairfax County and Montgomery County in two different states, 
Virginia and Maryland, believe that in order to properly assess stu- 
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dent achievement national content standards are needed. I have 
strongly supported national voluntary guidelines to help ensure 
that our mobile population receives a quality education, even if 
they change schools several times during their K-12 education. I 
emphasize the word, voluntary, because as you all know there is 
a strong feeling in the United States against mandatory federal 
standards for elementary and secondary education. 

But I have introduced H.R. 325, the SPEAK Act, which would 
provide incentives for states to adopt voluntary standards in math 
and science. Co-sponsor on that is Senator Dodd. I know that this 
idea is controversial and look forward to learning from our wit- 
nesses about their views on this issue. 

I trust this hearing will help Congress learn about the best ways 
we can advance the recommendations presented in the Board’s re- 
port, and I thank our witnesses for being here today, and I espe- 
cially thank those of you who have worked so hard and so long on 
this. 

With that I yield back. 

[The prepared statement of Mr. Ehlers follows:] 

Prepared Statement of Representative Vernon J. Ehlers 

Today’s hearing will explore the recommendations of the National Science Board’s 
recently-released report, “A National Action Plan for Addressing the Critical Needs 
of the U.S. Science, Technology, Engineering, and Mathematics Education System.” 
I understand that the report had its genesis as the Board was preparing the 2006 
Science and Technology Indicators. The statistics on the state of science and engi- 
neering spurred the Board to create a Commission to further explore the startling 
data on U.S. science and engineering education. I applaud the effort, which has re- 
sulted in the report before us. 

The report has highlighted two grand challenges: coordination of STEM education 
efforts and improving teacher preparation. As the Academic Competitive Council re- 
port revealed, there are many federal STEM education efforts, but they suffer from 
a lack of both evaluation and coordination. Improving coordination is challenging, 
even just within the Federal Government, because each individual program has its 
merits. Expanding coordination of STEM education efforts to all levels is an incred- 
ible task that requires a “Sputnik-like” moment to unite everyone around a common 
goal. Several public opinion reports have recently highlighted data showing that 
parents are not convinced that their kids must be skilled in math and science to 
survive in today’s economy. Until we have that buy-in at the grassroots level, it will 
be hard for attempts at coordination to be sustained and successful. 

I am pleased to see that the Board has also recommended the establishment of 
national content guidelines, and heartened that the Washington Post recently re- 
ported that superintendents for Fairfax County (VA) and Montgomery County (MD) 
believe that in order to properly assess student achievement, national content 
standards are needed. I have strongly supported national voluntary guidelines to 
help ensure that our mobile population receives a quality education, even if they 
change schools several times during their K-12 education. Consequently, I have in- 
troduced H.R. 325, the SPEAK Act, which would provide incentives for states to 
adopt voluntary standards in math and science. I know that this idea is controver- 
sial and look forward to learning from our witnesses about their views on this issue. 

I trust this hearing will help Congress learn about the best ways we can advance 
the recommendations presented in the Board’s report and I thank our witnesses for 
being here today. 

Chairman Baird. Thank you. Dr. Ehlers. If there are other Mem- 
bers who wish to submit additional opening statements, those will 
be added to the record at this point. 

At this point I would like to introduce our witnesses very briefly. 

Dr. Steven Beering is the Chairman of the National Science 
Board. Welcome, Dr. Beering. 
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Ms. Judy Jeffrey is the Director of the Iowa Department of Edu- 
cation, and she is here representing the Council of Chief State 
School Officers. Ms. Jeffrey. 

Dr. Francis Skip Fennell is the President of the National Council 
for Teachers of Mathematics and a Professor of Education at 
McDaniel College in Westminster, Maryland. Doctor. 

Ms. Chrisanne Gayl is the Director of Federal Programs for the 
National School Boards Association. 

Dr. Robert Semper is the Executive Associate Director of the 
Exploratorium in San Francisco, and he is here today representing 
the Association of Science and Technology Centers. 

And finally, Ms. Susan Traiman is the Director of Education and 
Workforce Policy for the Business Roundtable. 

As our witnesses should know, spoken testimony is limited to 
five minutes. You will see on the desk there there is a little light 
box. If it starts getting yellow and it turns red, you have about five 
seconds to wrap up or a trap door disappears beneath your seat, 
and you are gone for a long time to come. 

But we will start today with Dr. Beering. We are grateful for all 
of your perspectives and look forward to hearing from you. Thank 
you all for being here. 

STATEMENT OF DR. STEVEN C. BEERING, CHAIRMAN, 
NATIONAL SCIENCE BOARD 

Dr. Beering. Chairman Baird, Ranking Member Ehlers, Mem- 
bers of the Subcommittee, it is a pleasure to be with you again 
today and to speak to you about the Board’s recently-released na- 
tional Action Plan for addressing the critical needs of U.S. science 
and technology, engineering, and math education system. I am Ste- 
ven Beering, Chairman of the National Science Board and Presi- 
dent Emeritus of Purdue University. The Board appreciates the 
strong support and contributions to this plan by many Members of 
Congress, including several Members of this committee. We are de- 
lighted that you have chosen to gain additional comments and in- 
sights on the Action Plan from the important stakeholders and 
learned experts you have invited today to provide testimony. 

We are all aware of the poor performance of American students 
in international assessments at the high school level. Our students, 
the future leaders, citizens, and workforce of our nation, must 
achieve to high standards and perform better relative to their 
international peers. Otherwise, it will be quite difficult for the U.S. 
to develop the future mathematicians, scientists, and engineers 
needed for the Nation to continue to lead the world in innovation. 

The Board developed this Action Plan beginning in December of 
2005, with a hearing right here on Capital Hill. This was followed 
by Board hearings in Boulder, Colorado, and Los Angeles, Cali- 
fornia. In March of ’06, the Board created a federal advisory com- 
mittee. We called it the Commission on 21st Century Education 
and STEM to provide advice to the Board. 

We are grateful for the significant contributions of the members 
of this Commission whose solid advice and recommendations con- 
tributed importantly to this plan. The Commission’s draft report 
given to our Board in March of ’07, is appended in its entirety to 
the Board’s Action Plan, along with a list of the Commission’s 
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membership. Altogether more than 90 experts provided input to 
the Action Plan, either by serving on the Commission itself or one 
of its working groups who are testifying before either the Board or 
the Commission. 

In August of ’07, the Board released a draft version of our na- 
tional Action Plan for public comment and received nearly 100 re- 
sponses. These comments were gratifyingly and overwhelmingly 
positive. Many respected reports on STEM education have been 
published by well-qualified experts over the past two and a half 
decades. With this Action Plan, the Board has built on those re- 
ports and prioritized the most important actions that can be taken 
by Congress and others in order to make a significant impact on 
STEM education in the Nation. 

I would like to highlight the two major recommendations in the 
Board’s plan. These are, number one, insuring coherence in the Na- 
tion’s STEM, education STEM, and number two, insuring an ade- 
quate supply of well-prepared and highly-effective STEM teachers. 

The Board has concluded that horizontal coordination of STEM 
education is needed among states and vertical alignment among 
components of the system from pre-kindergarten through college. A 
coordinated system of STEM education means that a student who 
starts kindergarten in Kansas, attends middle school in California, 
and enters high school in Illinois will have the opportunity to mas- 
ter the foundational skills needed for future success and more ad- 
vanced STEM studies and which are increasingly needed in the 
workforce. 

The first step towards greater coherence. Federal Government 
departments and agencies should coordinate their own STEM edu- 
cation through the Office of Science and Technology Policy. 

Second, we recommend that a new executive position, perhaps an 
assistant secretary, be created within the Department of Edu- 
cation, to coordinate the Department’s own STEM programs and to 
serve as the focal point for contact between the Department and 
other stakeholders. 

Finally, and most critically, the Board recommends that Con- 
gress charter a new, independent, non-federal national body or 
council for STEM education that would serve as the primary vehi- 
cle for facilitating coordination among all those involved in STEM 
education. 

STEM education activities or federal agencies should be coordi- 
nated with State and local activities through this national council. 
This entity would also facilitate and help to sustain horizontal co- 
ordination among states and vertical alignment across grade levels. 

The Board’s second recommendation for STEM education pre- 
viously expressed in a range of Board statements and reports over 
the last quarter century is targeted to the development and reten- 
tion of a high-quality STEM teaching workforce and profession. 

We recognize and congratulate Congress on the valuable con- 
tributions in this area made by the America COMPETES Act. A 
number of the Board’s recommendations are already addressed by 
this Act. What America needs today is the individual and collective 
recognition and resolve to compete globally. 

In conclusion, our Action Plan addresses the need to take na- 
tional action now, involving all stakeholders and all levels of gov- 
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eminent. In particular, we urge serious consideration by Congress 
of the need for increased and sustained coordination of STEM edu- 
cation-related activities. We recommend especially the creation of 
an independent and non-federal National Council of STEM Edu- 
cation to bring together all stakeholders to achieve our mutual 
goals. 

Thank you for inviting me to testify before you today and for the 
long-term, strong support by Congress and this committee for edu- 
cation and research and science technology, engineering and math- 
ematics. I will be happy to address your questions. 

[The prepared statement of Dr. Beering follows:] 

Prepared Statement of Steven C. Beering 

Chairman Baird, Ranking Member Ehlers, Members of the Subcommittee, it is a 
pleasure to speak to you today about the National Science Board’s recently released 
National Action Plan for Addressing the Critical Needs of the U.S. Science, Tech- 
nology, Engineering, and Mathematics Education System (NSB-07-114). I am Ste- 
ven C. Beering, Chairman of the National Science Board and President Emeritus 
of Purdue University. The Board appreciates the strong support and contributions 
to this plan by several Members of this committee. 

The Board feels that science, technology, engineering, and mathematics (STEM) 
education is of critical importance to the Nation and is delighted that this Com- 
mittee has chosen to gain additional comments and insights on the Action Plan from 
the important stakeholders and learned experts you have invited to also provide tes- 
timony today. In this written testimony I will first describe the process for devel- 
oping the Board’s Action Plan, summarize the main points of the Action Plan, and 
then describe the public comments received by the Board on a draft version of the 
Action Plan. I have attached as supplemental excerpted statements from select gov- 
ernors. 

Process for Developing the Aetion Plan 

The development of this Action Plan has been a long and systematic process for 
the Board, beginning in December 2005 when the Board held the first of three hear- 
ings on what actions could be taken to improve K-12 science, technology, engineer- 
ing, and mathematics (STEM) education in the Nation on Capitol Hill. The Board 
held two more hearings in February and March 2006 in Boulder, Colorado and Los 
Angeles, California. A list of those who testified at the Board hearings may be found 
in Appendix C of the Action Plan. 

In March 2006 the Board established a federal advisory committee to the Board, 
the Commission on 21st Century Education in Science, Technology, Engineering, 
and Mathematics. The Charge to the Commission and its membership are listed in 
Appendices D and E, respectively, of the Action Plan. The Commission presented 
a draft report to the Board in March 2007, which is included as Appendix F of the 
Action Plan, including a list of those who testified before the Commission or were 
on one of its working groups. 

The Board developed its National Action Plan based on all this input. I personally 
chaired the hearings the Board held and attended nearly all of the meetings of the 
Commission. All together, more than 90 experts provided input to the Action Plan 
either by serving on the Commission or one of its working groups or testifying be- 
fore either the Board or the Commission. In addition. Dr. Michael Crosby, National 
Science Board Executive Director, and Dr. Elizabeth Strickland, from our Board Of- 
fice staff held more than two dozen meetings with various stakeholders to gather 
input to the Action Plan. 

In August 2007 the Board released a draft version of its Action Plan for public 
comment and received nearly one hundred valuable and overwhelmingly positive 
that I will summarize later in this testimony. A list of those who provided public 
comments is included in Appendix G of the Action Plan. 

Summary of Action Plan 

Addressing the shortcomings of the Nation’s STEM education system is absolutely 
essential to the continued economic success of the Nation and to its national secu- 
rity. It is essential that all American citizens have the necessary scientific, techno- 
logical, and mathematical knowledge and skills to make informed personal choices 
and voting decisions and to thrive in the current technologically rich, global market- 
place. In 2003, 18 countries out of 29 countries outperformed the United States in 
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the science literacy of 15-year-olds on the OECD’s PISA test. American students 
must achieve to higher standards and perform better relative to their international 
peers. Unless there is a broad pool of K-12 students with a solid foundation in 
STEM disciplines, it will be very difficult for the U.S. to develop the future mathe- 
maticians, scientists, and engineers needed for the Nation to continue to lead the 
world in innovation — an issue that the Board plans to address in the upcoming year. 

Many respected reports on STEM education have been published by well-qualified 
experts over the past two and a half decades. What is immediately apparent when 
one reviews these reports is that, tragically, many of these reports had excellent rec- 
ommendations for actions that were never implemented. 

In developing this Action Plan, the Board has attempted to prioritize the most im- 
portant actions that can be taken by Congress and others in order to make a signifi- 
cant impact on STEM education in the Nation. These actions are not, of course, the 
only actions that could — or even should — be taken to improve STEM education. 
Rather, the intent of the Board in this Action Plan is to call out a few critical ac- 
tions that are absolutely essential for significant gains in STEM education in the 
Nation. 

In order to move STEM education forward in the Nation, the Board believes that 
two major issues must be addressed — ensuring coherence in the Nation’s STEM edu- 
cation system and ensuring an adequate supply of well-prepared and highly effective 
STEM teachers. 

The Nation requires a coordinated system of STEM education. There is a need for 
both horizontal coordination of STEM education among states and vertical align- 
ment among components of the system, from pre-kindergarten through college. A co- 
ordinated system of STEM education means that a student who starts kindergarten 
in Kansas, attends middle school in California, and enters high school in Illinois will 
have the opportunity to master the foundational skills needed for future success in 
the workforce and higher education. 

Second, the Nation requires a supply of well-qualified, highly effective, and well- 
supported teachers. Teachers, as you are well aware, are critically important to stu- 
dent learning in the classroom, and we must make serious efforts to attract top- 
quality teachers into the classroom in STEM disciplines, ensure their preparation 
for teaching STEM content is thorough, and effectively support them while they are 
in the classroom. 

First, the Board strongly feels that increased coordination of STEM is essential 
for significant improvements to be made. Coordination should occur both across the 
Federal Government and among the Federal Government and all stakeholders in- 
cluding, in particular, local and State education agencies and institutions of higher 
education. 'The Board is well aware that local and State governments bear the ulti- 
mate responsibility in the Nation’s public education system and does not challenge 
this role. The actions being proposed by the Board are intended to provide mecha- 
nisms for the Federal Government to better support local and State efforts and for 
local and State education agencies to interact effectively with each other and other 
stakeholders in addition to the Federal Government. 

I will not describe in detail all the recommendations in the Action Plan for this 
coordination, but rather highlight, briefly, the four places where the Board feels co- 
ordination should occur. 

First, without question, the Federal Government must do a better job of coordi- 
nating its own S'TEM education activities. The Academic Competitiveness Council 
report that inventoried federal STEM education programs for fiscal year 2006 put 
the spending total for all agencies at more than $3 billion scattered across 100 — 
some programs — approximately $575 million of which was for K-12 programs. To 
maximize the effectiveness of this spending and these programs, the Board’s rec- 
ommendation is that all federal agencies coordinate their STEM education efforts 
through the National Science and Technology Council (NSTC) within the Office of 
Science and Technology Policy in the Executive Office of the President. The Board 
recommends that given the importance of this issue a full committee on STEM Edu- 
cation be created within the NSTC. 

Second, given the clear, important role that the Department of Education plays 
in STEM education, the Board recommends that a new Assistant Secretary position 
be created within the Department of Education to coordinate STEM programs with- 
in the Department and to serve as the focal point for those outside the Department 
to interact with the Department on STEM education issues. 

Third, much direction is given in the Action Plan to the specific responsibilities 
of the National Science Foundation toward STEM education in the Nation and how 
it should be prioritizing and focusing its own activities and partnering with other 
federal agencies. 
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Finally, and perhaps most importantly, the Board recommends the creation of 
something that does not currently exist and is without precedent — a National Coun- 
cil for STEM Education. The Board recommends that Congress charter a new, non- 
Federal National Council for STEM Education that would coordinate among all 
those involved in STEM education, not just those at the federal level. Potential 
members of the Council are shown here. The Council would be made up of rep- 
resentatives from local and State governments and organizations, professional 
STEM educators, the business community, higher education, private foundations, 
STEM disciplinary societies, informal STEM education, and other stakeholders. The 
Federal Government would be represented on the Council through representatives 
from the NSTC Committee on STEM Education that I described earlier. The role 
of the Council would be to coordinate among all its members to ensure that STEM 
education in the Nation moves forward. A detailed list of proposed responsibilities 
may be found in the Action Plan text. 

Now that I have described the “who” of the recommendations for increased coordi- 
nation, I briefly describe the Board’s vision for a coherent national STEM education 
system. 

The Board’s Action Plan recommends that all stakeholders work together through 
the National Council for STEM Education to ensure horizontal coordination among 
states and vertical alignment across grade levels. This is particularly important in 
our highly geographically mobile society. A 2004 Census Bureau report estimates 
that 16 to 20 percent of school-aged children moved in the previous year, and a 1994 
GAO study reported that one out of six students had attended three or more schools 
by the end of third grade. In this context, coordination of STEM learning, which re- 
quires the systematic building of a knowledge base, is critical. Details of each of 
these aspects may be found in the text of the Action Plan. Briefly, however, 

The Board recommends that all stakeholders work together, using the National 
Council for STEM education to provide horizontal coordination of STEM education 
among states by: 

• Facilitating a strategy to define national STEM content guidelines that would 
outline the essential knowledge and skills needed at each grade level; 

• Developing metrics to assess student performance that are aligned with na- 
tional content guidelines; 

• Ensuring that assessments under No Child Left Behind promote STEM learn- 
ing; and 

• Providing a forum to share and disseminate information on best practices in 
STEM teaching and learning. 

Additionally, the Board recommends that all stakeholders promote vertical align- 
ment of STEM education across grade levels — from pre-kindergarten through the 
first years of college by: 

• Improving the linkage between high school and higher education and/or the 
workforce; and 

• Creating or strengthening STEM education-focused P-16 or P-20 councils in 
each state. 

Finally, the Board feels strongly that serious national attention must be focused 
on attracting, preparing, and retaining qualified and committed teaching can- 
didates. The Board recognizes that much was done in the America COMPETES Act 
to support STEM teacher preparation and we are supportive of that. STEM edu- 
cators should be viewed as a valuable national resource, and the best and the 
brightest should be encouraged to consider pre-college STEM teaching as a profes- 
sion. Accordingly, the Board recommends: 

• Developing strategies for compensating STEM teachers at market rates; 

• Providing resources for the preparation of future STEM teachers; 

• Increasing STEM teacher mobility between districts by creating national 
STEM teacher certification standards; and 

• Preparing STEM teachers to teach STEM content effectively. 

Although all stakeholders must work to address shortages in the STEM teacher 
supply, this is an area where institutions of higher education must play a large role 
and communication must increase among community colleges and four year institu- 
tions and among schools of education and colleges of arts and science and schools 
of engineering. 

To summarize, this Action Plan lays out a structure that will allow stakeholders 
from local. State, and Federal governments, as well as non-governmental STEM 
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education stakeholder groups, to work together to coordinate and enhance the Na- 
tion’s ability to produce a numerate and scientifically and technologically literate so- 
ciety and to increase and improve the current STEM education workforce. 

Summary of Public Comments 

The Board received more than 100 public comments on the Action Plan. The com- 
ments came from a broad range of stakeholders — states, K-12 teachers, disciplinary 
societies, university faculty and administrators, mathematicians, scientists and en- 
gineers, various organizations, and parents. 

Overall the comments were positive with a number noting their gratitude for the 
Board’s willingness to address this topic. 

The dominant themes that emerged from the comments were: 

(1) General support for the National Council for STEM Education, but sugges- 
tions for ways that the Council could be structured slightly differently. 
These included increasing the level of staff support to accomplish the Coun- 
cil’s mandate, including additional specific groups, and suggesting alternate 
ways the initial members of the Council could be appointed. A few raised 
the concern that the Council could become ineffective bureaucracy. 

(2) Concern that disciplinary societies (and national labs) were given an inad- 
equate role in the draft Action Plan. 

(3) General support for the draft Action Plan statements on increasing STEM 
teacher compensation. 

(4) Many comments related to a need for a sea-change in public perception of 
STEM fields and student interest in these. There were many recommenda- 
tions for increased emphasis for this in the draft Action Plan and for the 
need for a public campaign to raise the profile of STEM fields. 

(5) Concern that technology, engineering, and mathematics are not adequately 
emphasized and that the draft Action Plan was really more about science 
than the other disciplines. A repeated concern raised was that technology 
and engineering skills are in particular demand in the 21st century. 

(6) Regarding national content guidelines there was a mix of opinions about the 
merit of this and concerns about unintended consequences of the implemen- 
tation. 

(7) Concern that not enough responsibility was assigned to the colleges of arts 
and sciences and engineering to be collaborating with colleges of education 
to prepare STEM teachers. 

The revisions made to the draft Action Plan in response to the public comments 
were adjustments to the language and emphasis of sections of the Action Plan rath- 
er than a significant restructuring of the Action Plan recommendations. 

Concluding Statements 

In releasing this National Action Plan, the Board is making a statement that it 
feels action must be taken on STEM education now. To be frank, the United States 
cannot afford to let the status quo of STEM education in the Nation continue. If 
this critically important, yet often disregarded, issue is not addressed, my grand- 
children and the generations that follow will not have the same opportunities for 
world leadership in STEM and standard of living as those of us serving on the 
Board today have enjoyed. 

Many of the recommendations in the Board’s Action Plan — particularly related to 
STEM teacher preparation — are consistent with items in the America COMPETES 
Act that Congress passed and the President signed into law in August. Congress is 
to be congratulated for the bold steps taken there. 

The Board is in agreement that although many of the steps already taken by Con- 
gress and underway in many states through the leadership of Governors are ex- 
traordinarily valuable and important, without a focal point for coordination, these 
scattered programs likely will not be able to effect a large change in the Nation’s 
overall STEM education system. The Board is convinced that the recommendations 
made in the Action Plan for increased coordination of STEM education and, in par- 
ticular, the creation of an independent and non-federal National Council for STEM 
Education to bring together all stakeholders must be given serious consideration by 
Congress. 
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University Medical Center. He holds appointments as professor of medicine at Indi- 
ana University and professor of pharmacology at Purdue University. He retired from 
the Purdue presidency in 2000. 

He served on active duty with the USAF Medical Corps from May 1957 to June 
1969, achieving the rank of Lieutenant Colonel. 

Beering has held numerous national offices, including the chairmanship of the As- 
sociation of American Medical Colleges and the Association of American Univer- 
sities. He is a former regent of the National Library of Medicine. 

He is also a Fellow of the American College of Physicians and the Royal Society 
of Medicine, a member of Phi Beta Kappa, the Institute of Medicine of the National 
Academy of Sciences, and the Indiana Academy. 

He serves on a number of national and corporate boards, including NiSource Inc., 
Central Indiana Corporate Partnership, Inc., Community Foundation of Northern 
Indiana, CID Corporation, and Marquis Who’s Who. He is a Trustee of the Univer- 
sity of Pittsburgh, and the Universities Research Association, and is Director Emer- 
itus of the Purdue Research Foundation. 

Beering was appointed to the National Science Board in 2002, reappointed in 
2004, and elected Chairman in 2006. 


STATEMENT OF MS. JUDY A. JEFFREY, DIRECTOR, IOWA DE- 
PARTMENT OF EDUCATION, REPRESENTING THE COUNCIL 

OF CHIEF STATE SCHOOL OFFICERS 

Ms. Jeffrey. Chairman Baird, Ranking Member Ehlers, and 
Members of the Subcommittee, thank you. I am testifying today on 
behalf of the Chief State School Officers and in my capacity as Di- 
rector of Education for the State of Iowa. I was also the co-chair 
of a recently-related report from CCSSO regarding math and 
science education. 

I appreciate the opportunity to provide a State perspective on the 
Action Plan. I can tell you that the Chief State School Officers are 
playing a key role within our respective states to improve science 
and mathematics education. 

This is a very high priority for us, and although each state may 
be approaching the situation in a little different way, all believe 
strongly that STEM education must be a high priority for us. 
States have the responsibility for guiding and leading the local 
school districts in raising student expectations, providing rigorous 
and relevant curriculum, and helping determine appropriate and 
instructionally-helpful assessment techniques. 

In Iowa we have developed rigorous and relevant curricular ex- 
pectations in math and science with accompanying model lessons 
and units to assist our teachers in developing higher-level thinking 
and deepen students’ learning. We have expanded the number of 
middle school and high school sites to implement a pre-engineering 
curriculum entitled, “Project Lead the Way.” 

I know from personal experience in Iowa, along with other states, 
we are concerned about recruiting and retaining math and science 
teachers. At a time when the Nation and many states need more 
engineers, we also need more math and science teachers. I appre- 
ciate and commend the report on the recommendation to increase 
STEM teacher compensation and improve human capital. 

States are also busy aligning expectations from pre-K through 16 
by working with business and higher education and considering 
their own initiatives to improve articulation, establish consistent 
expectations, and expand educational opportunities for practicing 
teachers. 
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States do need help from the Federal Government, and I agree 
with the report’s recommendation that better coordination is need- 
ed among all federal departments and agencies involved in STEM 
education research and programs. 

State departments of education face competing requirements and 
priorities from different STEM education programs and efforts, so 
this recommendation is a step in the right direction to streamline 
federal programs. 

The last thing, frankly, we need right now as we race to compete 
is more bureaucracy. What I need the most right now to help im- 
prove STEM education is the emphasis in the Action Plan to pro- 
vide and communicate research on STEM education. As our teach- 
ers work with struggling students and those who do not believe 
they can master math and science, we need the most up-to-date re- 
search on how we can better motivate and engage students in rig- 
orous and relevant learning. 

Funding that assists a state to implement innovative models and 
actions to engage students’ minds and their willingness to pursue 
math and science careers is much more helpful than more bureau- 
cratic processes or directives. 

Iowa’s high school reform efforts are focusing on creating teach- 
ing approaches that develop authentic, intellectual work on the 
part of the students and teaching strategies that engage students 
in relevant and meaningful tasks and high-level skills. 

Some specific concerns I have with the STEM Education Council 
is the Council’s charge to develop STEM’s content guidelines. This 
effort may easily be perceived as a creation of national content 
standards. Since a large number of states and localities are not in- 
volved in the decision-making process, the Council will not have as 
much buy-in as is needed for this type of initiative. 

I do believe the Council is not the appropriate vehicle for the cre- 
ation of National STEM content standards. Instead, of national 
content standards the Council could develop cross-cutting, integra- 
tive areas that move the discussion to what the intent of STEM 
education should be. We must embed the mathematics, science, and 
technological skills required of world-class students across the dis- 
ciplines and within the career and technical programs and areas. 

Our needs are great, but it does not lie in more rules, more re- 
ports, and more oversight. Each teacher deserves high-quality, on- 
going, and on-the-job professional development in researched-based 
instructional strategies. Incentives from the Eederal Government to 
assist states to implement innovative programs and practices to 
raise math and science achievement might just provide some of the 
keys to unlock America’s student human potential. 

What better way for American’s education system to take a front- 
end, center stage to raise our sights high but engaging our edu- 
cator’s human spirit and desire to improve student learning. There 
is much to do. We are not interested in duplicate work that is al- 
ready proceeding, nor should we hinder our efforts to improve. 

Streamlining federal work, helping states in their work, and pro- 
viding incentives for innovation would be welcomed by me and my 
colleagues. 

Thank you, and I look forward to any questions you might have. 

[The prepared statement of Ms. Jeffrey follows:] 
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Prepared Statement of Judy A. Jeffrey 

Chairman Baird, Ranking Member Ehlers, and Members of the Subcommittee, 
thank you for the opportunity to testify today regarding the National Science 
Board’s (NSB) Action Plan for science, technology, engineering, and math (STEM) 
education. I am testifying today on behalf of the Council of Chief State School Offi- 
cers (CCSSO) and in my capacity as the Director of the Iowa Department of Edu- 
cation. I was also the Co-Chair of the Council’s Math and Science Education Task 
Eorce in 2006. 

Thank you for inviting me to provide a State perspective on the NSB Action Plan. 
States play a key role in developing our nation’s STEM education system and have 
put considerable energy and resources into improving it. Just in the last year, Iowa 
developed new rigorous and relevant curricular expectations in science, expanded 
Project Lead the Way accessibility, and implemented a public-private partnership 
related to STEM professional development for teachers. 

First, I would like to comment on the positive steps the NSB Action Plan is tak- 
ing. The report rightly addresses State responsibility for STEM education and ap- 
propriately places emphasis on the critical need to recruit STEM teachers and de- 
velop their skills. I also agree with the report’s recommendation that better coordi- 
nation is needed among all federal departments and agencies involved in STEM 
education research and programs. State departments of education face competing re- 
quirements and priorities from different STEM education programs, so this rec- 
ommendation is a step in the right direction to streamline federal programs. The 
Action Plan places needed emphasis on the Federal Government effectively pro- 
viding and communicating research on STEM education, which is a priority for 
CCSSO and one of our recommendations for the reauthorization of the Elementary 
and Secondary Education Act (ESEA). 

My fellow chief State school officers and I support coordination on STEM edu- 
cation among states and national organizations since we learn from sharing our ex- 
periences and ideas and adopting successful practices from other states. In fact, rec- 
ommendations from our Math and Science Education Task Force emphasize working 
with national organizations to enhance curricula, instructional materials, and the 
STEM education movement more broadly. We also believe that a state has the re- 
sponsibility to align P-16 expectations, curriculum, and licensing requirements to 
ensure that the State systems are aligned, to not only create the most powerful op- 
portunities for students but also to ensure smooth transitions of students. States 
across this nation are already engaged in this work. 

The national STEM education council seeks to increase collaboration and coordi- 
nation among stakeholders; however, the council runs the risk of creating another 
level of bureaucracy rather than moving the conversation on STEM education for- 
ward. States are already taking many steps on their own to build our students’ 
knowledge of science, technology, engineering, and math and align high school with 
college and work expectations. These efforts should receive support from the Federal 
Government so promising work can be expanded. Funding that assists a state to im- 
plement innovative models and actions to engage students’ minds and their willing- 
ness to pursue math and science careers is much more helpful than more bureau- 
cratic processes or directions. Iowa’s high school reform efforts are focusing on cre- 
ating teaching approaches that develop authentic intellectual work on the part of 
the students and teaching strategies that engage students in relevant and meaning- 
ful tasks and high level skills. 

There are other specific concerns I have with the STEM education council. The 
council’s charge to develop STEM content guidelines may easily be perceived as cre- 
ation of national content standards. Since a large number of states and localities 
are not involved in the decision-making process, the council will not have as much 
buy-in for this initiative. The council may not be an appropriate vehicle for creation 
of national STEM content standards. Instead of national content standards, the 
council could develop crosscutting, integrative areas that move the discussion to 
what is the intent of STEM education. We must embed the mathematics, science, 
and technology skills required of world class students across the disciplines and 
within the career and technical courses. Also, one of the responsibilities of the coun- 
cil is to create a regular report on STEM education in states and the Nation. This 
may not be the best use of time and funds for the council since there is no clear 
value in producing another report unless it truly helps states and districts improve 
their policies. 

Changes to STEM education cannot be considered without acknowledging the cur- 
rent accountability environment states and districts encounter under NCLB, which 
can provide a disincentive to deep, meaningful change in STEM education. Also, as 
the NSB Action Plan acknowledges, assessments must match State standards to 
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have a significant impact. If State standards require students to demonstrate prob- 
lem-solving skills and apply their knowledge to real world situations, then assess- 
ments must do the same. Funding and support from the Federal Government to cre- 
ate better assessments has not been adequately provided in the past. The report rec- 
ognizes the importance of assessment and that states should enhance their math 
and science assessment systems. However, the Action Plan does not address how 
states would deal with the cost and amount of time it takes to produce these more 
complex assessments. I believe that the Federal Government could play a role in 
supporting states’ development of assessments that require high-level thinking and 
are also designed to provide feedback to teachers that they can use to improve in- 
struction. Iowa is fortunate to have several companies that are “experts in assess- 
ment” in our backyard. But, the types of assessments being discussed are expensive. 
States simply do not have the resources currently to develop assessments that meas- 
ure what is truly meaningful to measure. At the same time we must consider where 
limited funds can best be spent. I would prefer investing in improving the quality 
of teaching. 

This takes me to another topic with great focus in the report: professional devel- 
opment. It is a key way that we can improve STEM education since we must change 
what occurs in our classrooms if we want to see changes in student learning. To 
build on the Action Plan’s recommendations around professional development, there 
should be greater emphasis on communicating to education leaders and teachers 
what quality really means in professional development and the knowledge and skills 
STEM teachers need to be effective. On-going, in-depth, on the job professional de- 
velopment will hold the greatest promise of improving teaching and learning. Pre- 
service programs must also incorporate STEM learning for elementary school class- 
room teachers, who are often young children’s primary science educators. The Action 
Plan should acknowledge the need for prospective elementary school teachers to re- 
ceive challenging math and science content and pedagogy or course work in their 
teacher preparation programs. 

Overall, I am pleased to see that the National Science Board’s Action Plan for 
STEM education recognizes the leadership of states and districts on STEM edu- 
cation issues and seeks to enhance collaboration and communication between all 
STEM stakeholders. The Federal Government should play a role in improving 
STEM education by increasing coordination among federal agencies and programs 
and supporting and communicating more STEM education research that is useful 
to educators and policy-makers. The Federal Government needs to provide assist- 
ance to states and districts to develop and expand innovative programs on STEM 
education. We look forward to continuing our dialogue with you about ways to im- 
prove student learning in science, technology, engineering, and math education. 

Thank you. I look forward to any questions you may have. 

Biography for Judy A. Jeffrey 

Judy Jeffrey was appointed Director of the Iowa Department of Education in No- 
vember 2004. In this role, she provides leadership and supervision for an edu- 
cational system that includes 520,000 students in public and private accredited K- 
12 schools; 115,000 credit students in 15 community colleges; and 3,500 employees 
in 10 area education agencies. Before serving as Director, Judy Jeffrey had been the 
state’s Early Childhood, Elementary & Secondary Division Administrator since 
1996. 

Before that, she served 24 years in the Council Bluffs Community School district 
in various administrative and classroom teaching positions. Jeffrey also has been an 
instructor at Creighton University, and has taught in other Iowa districts including 
Cedar Falls and Goldfield, where she began her teaching career. 

She was President of the Council of Chief State School Officers Deputy Commis- 
sion from 2001-2003, and currently is a member of the Chief State School Officers. 
Jeffrey earned her Bachelor’s degree from the University of Northern Iowa, her 
Master’s degree from Creighton University and postgraduate work at the University 
of Nebraska at Omaha. 

Chairman Baird. Thank you very much. We have been joined by 
the distinguished gentleman from Texas, Mr. Hall, and by Dr. 
McNerney from California and by Dr. Lipinski as well. Thank you 
all. 

Dr. Fennell. 
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STATEMENT OF DR. FRANCIS (SKIP) FENNELL, PRESIDENT, 
NATIONAL COUNCIL OF TEACHERS OF MATHEMATICS 

Dr. Fennell. Good morning, Chairman Baird and Congressman 
Ehlers. My name is Francis “Skip” Fennell. I am a Professor of 
Education at McDaniel College in Westminster, Maryland. Today I 
am here as the President of the National Council of Teachers of 
Mathematics. At this time I will be highlighting elements of the 
testimony that you have received. 

Eirst, thank you for the opportunity to speak with you about the 
National Science Board’s National Action Plan for STEM edu- 
cation. NCTM believes that creating a coherent STEM curriculum 
and placing a well-qualified, highly-effective teacher in every 
STEM classroom are critical goals for this efforts. Creating an inde- 
pendent national council for STEM education can reestablish the 
sustained critical focus in education that was the hallmark of this 
country’s success in response to the launch of Sputnik 50 years ago. 

Implementing all aspects of the National Science Board’s Na- 
tional Action Plan for addressing the critical needs of the U.S. 
science, technology, engineering, and mathematics education sys- 
tem could produce significant, and more importantly, enduring 
changes in STEM education. 

NCTM especially supports those recommendations that acknowl- 
edge the need for more and better STEM teachers. Time and ago 
research has shown that the most important factor in student 
achievement is the quality of the teacher. All teachers must under- 
stand how students learn. Highly-qualified teachers of mathematics 
not only understand but also invest in the particular culture of 
their students and school, and they must actively engage students 
of diverse backgrounds and strengths in significant and challenging 
mathematics. 

The creation of an assistant secretary of STEM education at the 
Department of Education would bring much needed coordination 
among the numerous existing programs that address STEM edu- 
cation, and the formation of a new, independent, non-federal na- 
tional council for STEM education to coordinate programs nation- 
wide would raise the profile and importance of STEM education 
and development. 

We also believe that a coherent STEM education roadmap can be 
defined through the combined efforts of the National Science Foun- 
dation and the Department of Education. We strongly encourage 
capitalizing on the work that is currently being done on learning 
and educational practices of the National Science Eoundation. This 
work can augment and improve instructional practice and student 
learning, topics which are currently being examined by the Na- 
tional Mathematics Panel of which I am a member. 

As the Board noted, one of the most significant challenges facing 
the STEM fields and mathematics education is a lack of curricular 
coherence. Curricula today are dominated by long lists of very spe- 
cific learning expectations. How does a teacher, typically a gener- 
alist, at the elementary school level identify what is most impor- 
tant at the fourth grade level and try to deal with that common, 
perhaps tiring, criticism that our curriculum is a mile wide and an 
inch deep. (Greater curricular coherence is needed horizontally 
among states and vertically across grade levels. 
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In 2006, the National Council of Teachers of Mathematics ad- 
dressed the coherence issue with the publication of, “Curriculum 
Focal Points for Pre-kindergarten through Grade Eight Mathe- 
matics: A Quest for Coherence.” The focal points describes the most 
significant mathematical concepts and skills for each grade level 
and presents a way to organize and connect critical mathematics 
topics from grade to grade. 

The focal points build a foundation for higher-level mathematics 
beginning with algebra. Curriculum focal points present the frame- 
work to guide states and school districts as they design and orga- 
nize their expectation and assessments. They are intended to frame 
discussions that will eventually guide textbook publishers and as- 
sessment developers as well. The focal points answer the question: 
What are the key mathematical ideas or topics on which the others 
build? Another mathematics panel topic, the goal is for the focal 
points to be used in the development of mathematics curriculum 
goals that are more cohesive from grade to grade and from school 
to school, and with a high rate of mobility in this country, dare I 
say, from state to state. 

This process has begun. NCTM has made presentation to work 
with more than 20 States, including Oregon and Maryland. They 
are now using the focal points to assist them as they revise State 
standards and assessments. 

Finally, I would be remiss if I didn’t address an element of a 
child’s education that is often overlooked. As the National Science 
Board and other prominent education leaders have noted, a child’s 
first and perhaps most influential teacher is a parent. Any call to 
action must recognize the critical role that families play in encour- 
aging children and exposing them to knowledge and ideas about 
any topic or subject, including mathematics. This does not mean 
that all parents have to solve all the problems, know all the an- 
swers, but they must value the importance of this subject. 

In closing, and I cannot tell you how pleased and excited I am 
about the attention that mathematics and the STEM disciplines 
are receiving. The COMPETES bill, the NSB’s plan and discussions 
about changes to the Elementary and Secondary Education Act are 
the fruits of years of effort to bring about change, and I look for- 
ward to seeing where it takes mathematics education and more im- 
portantly, our nation’s students. 

Thank you very much for this opportunity. I look forward to your 
questions. 

[The prepared statement of Dr. Fennell follows:] 

Prepared Statement of Francis (Skip) Fennell 

Good morning, Chairman Baird and Congressman Ehlers. My name is Francis 
(Skip) Fennell. I am a Professor of Education at McDaniel College in Westminster, 
Maryland. I am here today as President of the National Council of Teachers of 
Mathematics (NCTM). 

First, thank you for the opportunity to speak with you about the important effort 
undertaken hy the National Science Board to develop a national action plan for 
STEM education. NCTM believes that creating a coherent STEM curriculum and 
placing a well-qualified, highly effective teacher in every STEM classroom are crit- 
ical goals for this effort. In a national system where every local school board is em- 
powered to decide what is taught and who does the teaching in every classroom, 
there are daunting, but not insurmountable, challenges to achieving these goals. By 
establishing an independent National Council for STEM Education, we can re-estab- 
lish the sustained critical focus in education that was the hallmark of this great 
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country’s success in response to the launch of Sputnik 50 years ago. We support the 
creation of a national council and are optimistic that it would develop an agenda 
that would identify and address the issues that would make a meaningful difference 
in student learning. The National Council of Teachers of Mathematics is very will- 
ing and eager to support this effort. 

Before I turn to NCTM’s comments on the report, I would like to address an ele- 
ment of a child’s education that is often overlooked hy policy experts and elected 
officials. As members of the National Science Board and other prominent education 
leaders have noted, a child’s first — and perhaps most — influential teacher is a par- 
ent. Any call to action — small or large — must recognize the crucial role that parents 
play in encouraging children and exposing them to knowledge and ideas about any 
topic or subject, including mathematics. Without parental support and involvement, 
it will be very difficult to convince young people of the urgency and importance of 
STEM literacy in this country. 

Just as parents must do their part, educators and lawmakers must do what we 
can to reach beyond the “best and brightest” students, lending tangible support and 
extending viable options to all young people throughout our K-12 system. And it 
is important that we truly reach all students and meaningfully address the per- 
sistent problem of achievement gaps in education. This is a challenge for all of us 
involved in education, and it is one that we must continually address in all its 
forms. 

The NSB STEM Action Plan 

As you know, in August the National Science Board released a draft of what is 
now its final report, “A National Action Plan for Addressing the Critical Needs of 
the U.S. Science, Technology, Engineering, and Mathematics Education System.” 
NCTM submitted a number of comments, expressing support for the overall intent 
of the plan and, in general, its recommendations. Implementing all aspects of the 
plan could produce significant — and, more important — enduring, change in STEM 
education, laying the foundation for high academic achievement in STEM fields in 
the future and providing all students with the knowledge required to be successful, 
productive citizens. 

NCTM especially supports those recommendations that acknowledge the need for 
more and better STEM teachers. Time and again, research has shown that the most 
important factor in student achievement is the quality of the teacher. We endorse 
all efforts to ensure that students are taught by well-qualified and highly effective 
teachers. We strongly support offering resources for their academic preparation, in- 
creasing STEM teacher mobility between districts by creating national STEM teach- 
er certification standards, and preparing STEM teachers to teach STEM content ef- 
fectively. 

It is the position of the Council that every student has the right to be taught 
mathematics by a highly qualified teacher — a teacher who knows mathematics well 
and who can guide students’ understanding and learning. A highly qualified teacher 
understands how students learn mathematics, expects all students to learn mathe- 
matics, employs a wide range of teaching strategies, and is committed to lifelong 
professional learning. 

All teachers must understand how students learn mathematics. They must know 
how to plan, conduct, and assess the effectiveness of mathematics lessons. In addi- 
tion, they must listen and question, knowing how and when to make important 
teaching decisions. Highly qualified teachers of mathematics not only understand, 
but also invest in, the particular culture of their students and school. They dedicate 
time and energy both inside and outside the classroom. And they are adept at ac- 
tively engaging students of diverse backgrounds and strengths in significant and 
challenging mathematical tasks that help them understand concepts, learn skills, 
and solve problems. 

The creation of an Assistant Secretary of STEM Education at the Department 
would bring much-needed coordination among the numerous existing programs that 
address STEM education. And the formation of a new, independent, non-federal Na- 
tional Council for STEM Education to coordinate programs nationwide would raise 
the profile and importance of science, mathematics, engineering, and technology 
education and development. 

Finally, we believe that a coherent “STEM education roadmap” can be defined 
through the combined efforts of the National Science Foundation and the Depart- 
ment of Education. Working together and drawing on the findings and expertise of 
other agencies and organizations in the education and scientific communities, these 
partners can attain this goal, and its achievement will support and serve STEM 
education well. We strongly encourage capitalizing on the work that is currently 
being accomplished on learning and educational practices by the National Science 



26 


Foundation. This work can augment and improve current instructional practice and 
student learning. 

The forthcoming work of the National Mathematics Advisory Panel should also 
provide guidance on the future for mathematics education. The panel’s report, which 
will be published and released in February, continues to emphasize the importance 
of research on the teaching and learning of mathematics and the need for high-qual- 
ity teachers and curricular coherence, through findings that are reinforced by re- 
search. 

NCTM’s Curriculum Focal Points 

As the Board noted in its report, one of the most significant challenges facing 
STEM fields and mathematics education is a lack of curricular coherence in the 
early grades. Today’s mathematics curricula tend to be dominated by long lists of 
very specific goals, standards, objectives, or learning expectations, which present 
teachers with a formidable challenge. How does a teacher identify what is most im- 
portant and address the common criticism that our curriculum is “a mile wide and 
an inch deep?” 

The impact of this lack of curricular coherence is felt in many ways. For example, 
student mobility is much greater today than in the past, and it continues to in- 
crease. More and more students are changing schools, and frequently they must 
adapt to a completely different curriculum as a result. Greater curricular coherence 
is needed horizontally, among states, and vertically, across grade levels. 

In 2006, the National Council of Teachers of Mathematics addressed this issue 
with the publication of Curriculum Focal Points for Prekindergarten through Grade 
8 Mathematics: A Quest for Coherence. Curriculum Focal Points describes significant 
mathematical concepts and skills for each grade level. It presents a way to organize 
and connect critical mathematics topics from grade to grade. Focal Points are the 
related ideas, concepts, skills, and procedures that form the foundation for under- 
standing, lasting learning, and success in higher-level mathematics, beginning with 
algebra. 

Curriculum Focal Points presents a focused framework to guide states and school 
districts as they design and organize the next revisions of their expectations, stand- 
ards, curriculum, and assessment programs. The focal points are intended to frame 
discussions that will eventually inform the decisions of textbook publishers and as- 
sessment developers, as well. They answer the question, “What are the key mathe- 
matical ideas or topics on which the others build?” The ultimate goal would be for 
these suggestions, the Focal Points, to lead to the development of mathematics cur- 
riculum goals that are more cohesive from grade to grade and from school to school. 

In fact, this process has begun in many states. NCTM has already made presen- 
tations in, or worked with, more than 20 states that are referring to Curriculum 
Focal Points as they develop State standards and assessments. Because mathe- 
matics is such an important foundation for all STEM fields, and because younger 
students learn mathematics almost exclusively in the classroom, the early mathe- 
matics education of all students is crucial to the future success of any STEM plan- 
ning and policies. 

Conclusion 

Building on the momentum created by a series of landmark reports and the tire- 
less work of leaders in education, business, industry, and government, the Congress 
in recent months has enacted important new policies that will potentially fuel this 
work. You and your colleagues on the House Science and Technology Committee ac- 
complished much of this work. We thank you for all your efforts. Mathematics edu- 
cators are particularly encouraged by new investments in teacher recruitment and 
retention programs, including the changes made to the Noyce Scholarship program, 
and a new Math Now initiative, which will help mathematics teachers teach stu- 
dents who are the hardest to teach. These innovations, which we hope will be fund- 
ed, are sorely needed. 

In closing, I cannot tell you how excited I am about the attention that mathe- 
matics and the STEM disciplines are receiving. The COMPETES bill, the NSB’s 
plan, and conversations around changes to the Elementary and Secondary Edu- 
cation Act are the fruits of years of effort to bring about change, and I look forward 
to seeing where it takes mathematics educators and our nation’s students. 

I will be pleased to answer any questions. Thank you. 
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Biography for Francis (Skip) Fennell 

Dr. Fennell has experience as a classroom teacher, a principal, and a supervisor 
of instruction. He is currently Professor of Education at McDaniel College and Presi- 
dent of the National Council of Teachers of Mathematics. 

Widely published in articles and textbooks related to elementary and middle- 
grade mathematics education. Dr. Fennell has also authored chapters in yearbooks 
and resource books published by the National Council of Teachers of Mathematics. 
In addition, he has played key leadership roles with the National Council of Teach- 
ers of Mathematics, the Research Council for Diagnostic/Prescriptive Mathematics, 
the Mathematical Sciences Education Board, the National Science Foundation, the 
Maryland Mathematics Commission, and the Association for Mathematics Teacher 
Educators. On April 29, 2006 he began serving a two-year term as president of the 
National Council of Teachers of Mathematics. 

Dr. Eennell has received numerous honors and awards, including Maryland’s Out- 
standing Mathematics Educator (1990), McDaniel College’s Professor of the Year 
(1997), and the CASE — Carnegie Foundation Professor of the Year (1997). He has 
also has been the principal investigator on grants from the National Science Foun- 
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Pennsylvania before receiving a Ph.D. from Pennsylvania State University. 

Chairman Baird. Thank you, Dr. Fennell. 

Ms. Gayl. 

STATEMENT OF MS. CHRISANNE L. GAYL, DIRECTOR OF FED- 
ERAL PROGRAMS, NATIONAL SCHOOL BOARDS ASSOCIA- 
TION 

Ms. Gayl. Good morning, Chairman Baird, Ranking Member 
Ehlers, and Members of the Subcommittee. Thank you for the op- 
portunity to testify here today. 

First, let me express our appreciation for the Committee’s leader- 
ship in this area. Science, technology, engineering, and math or 
“STEM” education, is an important part of the education and skills 
that our students need to become productive workers, good citizens, 
and intelligent consumers in the 21st century. 

In order to remain effective and relevant, our education system 
must be able to provide students with the content, knowledge, and 
skills that they will need to pursue STEM-related careers if they 
choose and also to adapt to the changes that society demands. 

The National Science Board’s Action Plan offers some useful sug- 
gestions on ways that the Federal Government can help to enrich 
teaching and learning in these fields. If I leave the Committee with 
just one overall impression today, I hope it is this: NSBA believes 
that this Action Plan is a step in the right direction. In particular, 
its focus on insuring an adequate supply of well-prepared and effec- 
tive STEM teachers is essential to improving student learning. 

However, we caution the Committee against some of the Board’s 
recommendations that could ultimately erode State and local con- 
trol over and public accountability for education. I would like to 
highlight a few of the key recommendations which are of particular 
interest to local school boards. 

First, NSBA strongly supports the plan’s focus on developing 
human capital to meet the need for an abundant supply of well- 
prepared STEM teachers. Local school systems encounter many 
barriers to recruiting and retaining high-quality teachers. The clear 
link between teacher quality and student achievement, coupled 
with estimates that two million new teachers will be needed in the 
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next decade, argues for a sustained commitment and partnership 
among all levels of government to build and maintain a strong 
teaching force. 

NSBA supports an array of incentives, many of which are in- 
cluded in this report, to recruit and retain teachers, including per- 
formance-based pay, bonuses, alternative certification programs, 
and student loan forgiveness. 

In addition, NSBA agrees that Congress should help strengthen 
teacher preparation programs within universities to insure appro- 
priate alignment and accountability. Clearly we must insure that 
teachers have the content knowledge that their students will be ex- 
pected to learn. 

NSBA believes that the creation of a STEM education council 
could be helpful in coordinating the various STEM-related initia- 
tives throughout the Eederal Government, as well as in dissemi- 
nating best practices and developing tools and resources for edu- 
cators to use in the field. 

However, as proposed, this council would have significantly 
greater powers and considerable influence over the direction of our 
nation’s education policy, with little to no accountability or over- 
sight. The approach of empowering a National council to develop 
academic consent, guidelines, and teacher certification require- 
ments would divest State and local governments of their traditional 
responsibilities and authority over public education. 

NSBA believes that the dissemination of content guidelines could 
be helpful in enriching math and science curriculum and helping 
communities to set clear expectations for their students. 

However, we caution that it is a slippery slope from content 
guidelines to national standards. The Board’s recommendation to 
align newly-developed content guidelines with the NAEP test and 
NCLB-related assessments would create a situation in which these 
guidelines really are not voluntary, since all states are mandated 
under federal law to participate in these assessments. 

As a result, we believe that it is absolutely critical for this plan 
to emphasize flexibility for local and State education agencies, to 
choose curricula, and to design standards that best meet their 
needs. 

Lastly, let me say that while this report addresses many impor- 
tant areas, it does not mention one significant need: the provision 
of hands-on, up-to-date, laboratory equipment and facilities which 
are critical in order to successfully implement a relevant STEM 
program. Eailure to provide such resources will negate the efforts 
to implement high-quality standards and well-prepared teachers. 

In conclusion, I would like to say that the Board’s Action Plan 
is an important contribution to the national dialogue on STEM 
education. Greater federal leadership is needed in this area if we 
are to meet the challenges of the future. Congress can make an im- 
portant contribution by providing school districts with the models, 
tools, incentives, and resources that they need to improve STEM 
education in their communities. 

I thank the Committee for this opportunity to testify here today, 
and I look forward to your questions. 

[The prepared statement of Ms. Gayl follows:] 
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Prepared Statement of Chrisanne L. Gayl 

Chairman Baird, Ranking Member Ehlers, and Members of the Subcommittee, 
thank you for the opportunity to testify on the National Science Board’s (NSB’s) pro- 
posal to improve STEM education. 

My name is Chrisanne Gayl. I am the Director, Federal Programs at the National 
School Boards Association. Our association represents the Nation’s 95,000 local 
school board members. 

Big Picture 

First, let me express our appreciation for the Committee’s leadership in this area. 
Science Technology Engineering and Math (STEM) education is an important part 
of the education and skills that students need to become productive adults and to 
compete successfully in the 21st century workforce. 

As you know, the Bureau of Labor Statistics has estimated that the U.S. economy 
will add 1.5 million scientists, engineers, mathematicians, and technicians (of vary- 
ing levels) between 2004 and 2014.^ We must keep in mind, however that while jobs 
in the STEM fields are growing, they still comprise a small percentage of the 18.9 
million jobs that are forecasted to be created in the U.S. economy.^ 

Nevertheless, as our world becomes more globally competitive, knowledge-based, 
and technologically driven, the need for students to develop STEM literacy has be- 
come more important. Evidence suggests that businesses of all types are encoun- 
tering a need for employees with higher-level skills, regardless of the path that they 
choose after graduation.^ 

Furthermore, as individuals and as citizens, we are faced with decisions every day 
that demand high levels of understanding and judgment. A trip to the doctor, for 
example, often requires an understanding of statistics and analytical ability so we 
can compare the relative merits of particular treatments. As voters, we are called 
upon to make choices about issues regarding science such as global warming and 
stem-cell research.^ 

While the reality is that not all students — not even the majority of students — will 
go into STEM-specific jobs, the need for basic STEM literacy has become necessary 
in order to be productive workers, good citizens, and intelligent consumers. As re- 
sponsible stewards of our children’s future, our education system should be designed 
to provide students with the high-level skills they will need if they choose to pursue 
STEM-specific career paths, as well as adapt to the changes that our society de- 
mands in order to remain effective and relevant in the 21st century. 

Throughout the country local school boards have been working to strengthen 
STEM education in a number of ways — through the integration of new technologies 
into the classroom, especially in subjects such as math and science where these tools 
are core to their real world application and simulation, offering more online learning 
opportunities, and increasing math and science course requirements. 

Many school districts have also increased their offering of rigorous Advanced 
Placement (AP) courses. Research has shown that students who take AP courses are 
more competitive with their international peers on international assessments, and 
are more likely to pursue higher education degrees in science, technology, engineer- 
ing and math.® 

Congress can help to foster these educational successes by demonstrating greater 
leadership at the federal level. The National Science Board’s Action Plan offers some 
useful suggestions of ways that the Federal Government can elevate the importance 
of STEM education and enable opportunities that will enrich teaching and learning 
in these fields. As an example, the Eederal Government is in the unique position 
to assemble the profound knowledge base that exists within these disciplines and 
to disseminate information on effective tools, models, and practices that will 
strengthen STEM education. Additionally, Congress can provide valuable incentives 
to improve teacher quality and spur local investment in this area. 

If I leave the Committee with just one overall impression today I hope it is this: 
We believe that this Action Plan is a step in the right direction for promoting high- 
quality STEM education in the U.S. Its emphasis on increasing public appreciation 
for and understanding of STEM education is consistent with the key work of local 
school boards to engage their communities and ensure support for these initiatives. 


^BLS, Occupational employment projections to 2014; Monthly Labor Review, November 2005. 
^Ibid. 

^ ACT, Inc., Ready for college or ready for work: Same or different^ 2006. 

Barth, Patte, “A Common Core Curriculum for the New Century,” Thinking K-16, Vol. 7, 
Issue 1, Winter 2003. 

® College Board, Advanced Placement: Report to the Nation 2007. http:ll 
www.collegeboard.com I prod -downloads I about / news -info I ap 1 2007 / 2007 -ap-report-nation.pdf 
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In particular, the Plan’s focus on ensuring an adequate supply of well-prepared and 
effective STEM teachers is absolutely essential to enhancing student learning in 
these fields. 

However, we caution the Committee against some of the recommendations in this 
plan that could ultimately erode State and local control over education, which is the 
foundation of our education system and critical to public support for any initiative. 
The top-down approach of creating a national council to set academic content guide- 
lines and teacher certification requirements is troublesome for school board mem- 
bers who value local flexibility and must deal with the day-to-day operational chal- 
lenges of implementing these policies. 

Furthermore, let me say that while the report addresses many important areas, 
it does not mention one significant need, the provision of up-to-date laboratory 
equipment and modern classrooms, which are necessary to successfully implement 
a relevant STEM program. Such facilities are essential for students to be able to 
experiment, create, and get a hands-on feeling for what the world of work is like 
in these fields. This scale of modernization will require a large infusion of capital 
and clear design guidelines if America’s STEM classrooms are to be appropriately 
outfitted for the type of instruction that is envisioned in this report. Failure to pro- 
vide the adequate resources to create appropriate classrooms for STEM teaching 
will negate the efforts to implement high-quality standards and provide well-pre- 
pared teachers. 

In the remainder of my testimony, I would like to highlight a few of the key rec- 
ommendations contained in the Action Plan, which are of particular interest to local 
school boards. 

Qualified Teachers 

NSBA strongly supports the focus on “developing human capital” in this plan to 
meet the need for an abundant supply of well-prepared teachers in STEM fields, a 
sine qua non in improving our education system. 

As the report rightly notes, local school systems encounter many barriers to re- 
cruiting and retaining high-quality STEM teachers. The clear link between teacher 
quality and student achievement, coupled with estimates that two million new 
teachers will be needed in the next decade to address retirements and turnover, ar- 
gues for a sustained commitment and partnership among all levels of government 
to build and maintain the teaching force needed to make a positive difference for 
America’s students. 

NSBA supports an array of incentives, many of which are mentioned in this re- 
port, to recruit and retain teachers in high-need STEM subjects and other areas, 
including performance-based pay, bonuses, alternative certification programs, and 
student loan forgiveness. NSBA believes that the best approach to increase teacher 
quality is to leverage the resources of the Federal Government to encourage the cre- 
ation and expansion of a range of strategies, many of which states and school dis- 
tricts already are implementing. 

In addition, NSBA agrees that Congress should help strengthen teacher prepara- 
tion programs within universities to ensure appropriate alignment with academic 
standards and foster greater accountability among these programs. Clearly, we must 
ensure that teachers have the content knowledge that their students will be ex- 
pected to know. We would suggest, however, that teacher preparation programs be 
aligned with existing State academic standards, which all states are required to 
have in place under No Child Left Behind, as opposed to “national content guide- 
lines” that would be developed by an independent STEM education council. 

Given that the majority of tomorrow’s teachers are already in today’s classrooms, 
we also believe that more attention should be given to developing and bringing-to- 
scale high-quality professional development programs for existing teachers. These 
programs can play an important role in updating teachers’ knowledge and skills in 
their subject area and have been shown to have a positive impact on teacher reten- 
tion. 

National STEM Council 

NSBA believes that the creation of a STEM education council could be helpful in 
coordinating various STEM programs and initiatives throughout the Federal Gov- 
ernment, disseminating best practices, and developing tools and resources that edu- 
cators can use in the field. However, as drafted, NSB’s plan calls for the creation 
of an independent, non-Federal National Council that would have significant powers 
beyond these tasks and considerable influence over the direction of our nation’s edu- 
cation policy. 

For example, the council would: coordinate the development of national standards 
for STEM teacher certification, coordinate and assist with the development of na- 
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tional STEM content guidelines, and help states establish and strengthen P-16 
councils. 

NSBA believes that giving such responsibilities to an independent national council 
is in direct conflict with our locally and democratically-controlled public education 
system. Such an entity would divest State and local governments of their respon- 
sibilities and authority over public education, and institute a governance structure 
with little or no oversight or accountability that would be responsible for high-level 
decision-making. 

Although the Board acknowledges in their plan that local and State governments 
“bear the ultimate responsibility in the Nation’s system of public education,” there 
seems to be a fundamental mismatch between what the plan says about the respon- 
sibilities of local government and what it is proposing in terms of the overall scope 
and mission of the council. It is worth noting that there are no permanent seats 
on the council to be filled by local school board members who are local governing 
officials. Yet, this entity would have significant responsibilities to coordinate among 
Federal, State, and local governments and impose its recommendations on such 
groups. 

National Content Guidelines 

As noted, one of the council’s responsibilities would be to “coordinate and assist 
with the development of national STEM content guidelines for pre-K-12.” NSBA be- 
lieves that the dissemination of content guidelines may be helpful in enriching math 
and science curriculum and setting clear learning expectations for students, how- 
ever, we caution that it is a slippery slope from content guidelines to national stand- 
ards. 

The Board’s recommendation to align these newly developed content guidelines 
with metrics, including the National Assessment of Education Progress (NAEP) 
tests and NCLB-related assessments, would create a situation in which these guide- 
lines really aren’t voluntary since all states are required to participate in NAEP and 
to administer math and science assessments for particular grades under No Child 
Left Behind. As a result, we believe it is absolutely critical for this plan to empha- 
size that these guidelines should allow flexibility for local and State education agen- 
cies to choose curricula and design standards that best meet their needs. 

As the Board notes in its plan, considerable work has already been done by a 
number of groups including the National Council of Teachers of Mathematics, the 
National Science Teachers Association, and the Association for the Advancement of 
Science through its Project 2061, to develop content guidelines or voluntary stand- 
ards in various disciplines. Therefore, we need not reinvent the wheel. However, 
consideration should be given as to how such work fits within the larger context of 
ensuring that students are college and workforce-ready. 

Conclusion 

In conclusion, I would like to say that the National Science Board’s Action Plan 
is an important contribution to the national dialogue on STEM education. Greater 
federal leadership is needed in this area if we are to meet the challenges of the fu- 
ture. The National School Boards Association embraces the plan’s priority goals — 
to ensure greater coherence in the STEM education and to ensure that students are 
taught by well-qualified, highly-effective teachers. However, we remind the Com- 
mittee that such policy goals must be workable and practical at the local level in 
order for them to succeed. Congress can help to make this happen by providing 
school districts with the models, tools, incentives, and resources they need to im- 
prove STEM education in their communities. 

I thank the Committee for this opportunity to testify here today. Local school 
board members are encouraged by the attention that this committee has given to 
improving STEM education in the U.S. and the work that it has done to help ensure 
our children will be able to compete effectively in global economy. We look forward 
to continuing to working with you on this important issue. 

Biography foe Chrisanne L. Gayl 
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STATEMENT OF DR. ROBERT J. SEMPER, EXECUTIVE ASSO- 
CIATE DIRECTOR, THE EXPLORATORIUM, REPRESENTING 

THE ASSOCIATION OF SCIENCE AND TECHNOLOGY CENTERS 

Dr. Semper. Good morning, Chairman Baird, Ranking Member 
Ehlers. It is my pleasure to be testifying on behalf of the Associa- 
tion of Science Technology Centers in response to the National 
Science Board’s Action Plan. I am Executive Associate Director of 
the Exploratorium, a museum in San Francisco, representing 348 
members of ASTC. ASTC members reach 58 million children and 
adults annually in bringing science and technology and mathe- 
matics and engineering to their communities. 

It is fitting today that we are having this meeting 50 years after 
Sputnik. At that time an investment was made by the Federal Gov- 
ernment to change STEM education. Decisions were made, and 
things got done. I am a personal product of that experience. I left 
fifth grade a happy-go-lucky kid, came back in sixth grade and 
found new equipment in the hall, a new textbook in front of me, 
and most importantly, a new teacher who had been trained by an 
NSF program to take me under her wing and to teach me science. 
All along after that through programs in college and graduate 
school I was supported by nationally-supported endeavors about 
science education, and it is a rare opportunity for me to actually 
thank the government, representatives of the government for that 
opportunity. Thank you very much for me but also for many other 
people in this country. 

What is different 50 years later? Well, in many respects some of 
the things are the same, but one big thing is different. I, or my rep- 
resentative, would not have been here, because science centers did 
not exist 50 years ago. There were science museums doing good 
work, but the field of science centers developed actually as a result 
of the investments made 50 years ago in science education, again, 
through agencies like the National Science Foundation and other 
agencies like NASA. 

And why that is important is I think we have a new landscape 
now to actually support new endeavors in STEM education. The 
rise of science centers. Pacific Science Center (Seattle) is an early 
one, and of course, OMSI (Portland) and The Exploratorium and 
others are key elements of the development of the out-of-school 
movement in science education, which includes science centers but 
also media, the Internet, and other kinds of after-school programs. 

These programs offer a supporting structure for science edu- 
cation that did not exist before, and it is one of the reasons why 
the notion of having in the NSB report a coherent structure and 
a place at the table for these kinds of agencies is so critical. 

This is really important if we take our view of science education 
from the kids’ eye view and not the institutional eye view. If we 
think of our kids, they basically are in school, but they also go to 
museums, they go to museums, they watch media, they go home 
and talk with their parents about science, they have interactions 



33 


with peers, they go to after-school programs. This is really impor- 
tant if you realize only 1,000 hours of science instruction is pro- 
vided K-12 to our students. That number, 1,000 hours, is not going 
to change. That is one half of an adult’s working year. We have to 
look at the entire system if we are going to actually look at the 
questions of improving STEM education. 

Therefore, ASTC and the science center community supports 
both of the priority recommendations included in the plan pre- 
sented by the National Science Board; the coherence in the Na- 
tion’s STEM education system and recommendations assuring an 
adequate supply of well-prepared and highly-effective teachers. 
And I want to point out that science centers are actually able to 
play a role in meeting both of these recommendations. 

First the coherence issue. It is critical that we engage all the 
stakeholders in this process, but, of course, all of these stake- 
holders have different funding strategies. The main school systems 
are funded by states and local funding with federal funding coming 
through the states down to the local schools and school districts. 
The science centers community, my community is funded by local 
contributions, by philanthropic contributions, by people paying tick- 
ets, money at the door, and also by national programs that we can 
compete for. These two areas do not come in contact very well, and 
we need to have a place of engagement so we can understand who 
can do what best and how these programs could come together. 

Science centers, for example, are effective in providing research 
on learning and educational practices. For example, the Center for 
Informal Learning at School at my organization is doing research 
on how museums can participate in the STEM education process 
broadly. 

They also are involved in developing human capital in terms of 
teacher development. In fact, science centers were involved in pro- 
ducing about 25 percent of the elementary teacher in-service train- 
ing a number of years ago, and we have a number of teachers, for 
example, at my institution from around the Bay Area coming to 
workshops and becoming a part of a teacher home at the 
Exploratorium. 

And most importantly science centers also can provide support 
for the public appreciation of science and of science education. 
There are opportunities for a forum for discussion in communities 
about what science education should be like. 

We are also supportive of the inclusion of science centers and 
other parties in the State P-16 councils. In California our council 
includes representatives from districts, from universities, from 
community colleges, from workforce, but, for example, it does not 
include representatives from libraries, from museums, from media, 
all a part of the solution to the problem. If we can get coordinated 
and integrated, I think we can maximize the investment that is 
being made in each of these sectors in a strong way. 

Looking at the teacher issue, we completely agree that well- 
qualified teachers is critical if we are going to reach under-served 
students, and there is a lot of research that shows under-served 
students get under-qualified instruction. That has to change. One 
way to address this would be to actually develop new forms of pro- 
fessional development for teachers to go beyond the traditional uni- 
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versity model, school district model, to think of alternatives that 
might include institutions like ours in the science center world, or 
in other worlds that could help make a new method of development 
of teacher education similar to what was done in medical school 
100 years ago in terms of professional development. 

And finally I would like to address the question of roadmaps. It 
is clear that we need a roadmap. We need a national roadmap for 
science education in this country. NSF needs an internal roadmap 
because we are really faced with an engineering problem. How do 
we engineer improvement in science and science education at 
large? And a roadmap that is clear and concise so people can find 
their role would be very powerful in that regard. 

Thank you for your interest, and I look forward to answering 
your questions. 

[The prepared statement of Dr. Semper follows:] 

Prepared Statement of Robert J. Semper 

Chairman Baird, Vice Chairman McNerney, Ranking Member Ehlers, and distin- 
guished Members of the Subcommittee, thank you for the opportunity to discuss the 
findings and recommendations contained in the National Science Board’s Action 
Plan for STEM Education. My name is Rob Semper and I am Executive Associate 
Director of the Exploratorium, a Museum of Science, Art and Human Perception in 
San Francisco. The Exploratorium is one of over 348 science centers and museums 
in the United States that are members of the Association of Science Technology 
Centers (ASTC). These institutions offer critical science, technology, engineering and 
mathematics education in informal settings to over 58 million children and adults 
every year including specific programs for students and teachers. I have been asked 
to represent the views of the field of these informal science education institutions 
to the NSB’s Action Plan. 

It is fitting that this hearing is occurring 50 years to the week that this nation 
was shocked by the launch of Sputnik into addressing the issue of STEM education 
in a comprehensive way. As a result of that experience an investment was made 
that made a difference and that difference has been demonstrated by the significant 
advancement in STEM leadership that this country has enjoyed since that time. 
Building on the existing science education reform work already underway, the na- 
tional resolve to invest in STEM education resulted in new curriculum being devel- 
oped and disseminated, enhanced professional development of teachers being pro- 
vided, and the launching of significant efforts to promote public engagement in 
science. New science education research and development organizations were cre- 
ated to support this work. A STEM education improvement infrastructure was cre- 
ated. We called on our universities, our scientists and our schools to work together 
to improve the situation and they did. In short the country was galvanized to do 
something about the problem. 

I am a product of the tremendous effort and investment that was made at that 
time to improve science education in this country. Upon returning to school to start 
my sixth grade class, I was met with the scene of crates of lab equipment being un- 
packed in the hall, newly minted science textbooks and, most importantly, a sixth 
grade teacher who had been trained in an NSF sponsored summer science teacher 
institute who took me under her wing as a budding scientist. Later in high school 
I was taught physics by an Ex Navy nuclear submarine engineer who entered teach- 
ing through a Department of Defense career transfer program and in college I at- 
tended a summer NASA undergraduate research program where I learned what it 
meant to be a scientist instead of a science student. In graduate school I partici- 
pated as an instructor in an NSF sponsored program to introduce a new self paced 
science curriculum at the undergraduate level and I spend a summer at Los Alamos 
National Laboratory in their graduate student program doing exciting physics re- 
search. 

I am mentioning all of this not to impress you with my resume but to point out 
that each and every one of these experiences was supported by the Federal Govern- 
ment and would just not have happened if there had not been strong federal support 
for STEM education. And in particular I want to point out the vital and unique role 
that NSF played in leading and supporting this effort over the years. It was their 
support of quality programs through their rigorous peer review process of proposals 
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from universities, schools, museums and education research labs that provided the 
research, development and implementation of much of this work. 

Today we are eerily confronting the same concerns as our previous generation did 
in 1957. We perceive a threat to our future, we realize that we need to make an 
investment in STEM education to mitigate this threat, and we are asking the Fed- 
eral Government to help. In many respects we might think that we are in the same 
place as 1957 and indeed many of the proposed solutions today might be similar to 
those proposed 50 years ago. But at least in one major respect things are quite dif- 
ferent. The field that I represent here today simply did not exist. 

One of the legacies of the post Sputnik investment in STEM education was the 
creation and widespread dissemination of a new kind of educational institution, the 
science center. These new places were born out of the confluence of the investiga- 
tion-focused science education reform movement of the late 1950s and the learner- 
centered educational movement of the mid to late 60s. They borrowed interactive 
exhibits from the science-and-industry museums, the informational displays of the 
Worlds Fair science exhibitions, and the science demonstrations common to schools 
and universities to create new institutions that contained collections of ideas rather 
than things. These institutions rode the wave of the de-authoritization of formal 
education — the dramatic shift toward the empowerment of students and individuals 
to be in control of their own learning — that swept through the country and the 
world at that time. The oft-repeated statement by Frank Oppenheimer, the 
Exploratorium’s founder, that “No one flunks a museum” became emblematic of a 
public education movement that has spawned hundreds of science centers and has 
advanced exhibition development in science museums, natural history museums, 
zoos, aquariums, and planetariums worldwide. 

These science centers now form a powerful new community-based resource that 
can play a significant role in advancing STEM education nationwide. They serve a 
significant part of the U.S. population. They offer experiences that are rich in 
science, and as importantly, engaging to visitors of all ages. They are repositories 
of science-trained staff that help students gain a deeper understanding of science, 
nature and the world around us. They support teacher professional development ac- 
tivities for grades K-12 and they develop curriculum. They partner with schools, 
universities, industry and community groups to provide STEM education for all citi- 
zens. And they provide a focus of commitment to science in their community that 
is both respected and accessible. 

For example every year, my organization, the Exploratorium, welcomes over 
500,000 children and adults to a lively exhibit space in San Francisco that is filled 
with 500 exhibits on topics as diverse as light and color, genetics and the brain. We 
provide the public access to the latest images from the Mars rover, an opportunity 
to talk to scientists working in Antarctica and the science of skateboard wheels. Our 
audience includes 100,000 field trip students who come from the diverse school pop- 
ulation of the Bay Area, many of whom are under-served in STEM. Through the 
use of the Internet we reach an additional 18 million kids and adults nationwide 
with online exhibits and teaching tools developed at our institution. Using the ex- 
hibits, our professional development staff works intensively with over 500 teachers 
a year to develop their science teaching skills and actively support an alumni com- 
munity of over 2,500 Bay Area teachers who use the museum as their science home 
away From home. 

The development over the years of this robust group of science centers and muse- 
ums, along with the expansion of other out of school resources such as after-school 
programs and clubs and science related media, is an important part of the solution 
to advancing STEM education. To successfully make the improvement in STEM edu- 
cation that we all desire, we will need to make use of all of these opportunities due 
to one sobering fact. The average amount of time that a student will spend in school 
on science throughout their K-12 career is only 1,000 hours. That is one half of an 
adult working year. Given the fact that there is no realistic prospect of increasing 
this time due to the competing demands on school time, we simply must take advan- 
tage of the out of school time if we are going to make headway on STEM education. 

Response to Specific Questions 

It is with this background as a member of the science center and museum commu- 
nity represented by ASTC that I am responding to the recommendations of the NSB 
report and addressing the questions posed to me by Chairman Baird. 

Does the NSB Action Plan address what you see as the key issues for improving 
STEM education^ Are there specific actions or policies that you believe are important 
to improvement of STEM education that are not included^ What are the principal 
barriers to achieving the recommended changes to STEM education system? 
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We support both of the Board’s priority recommendations: (1) the need to ensure 
coherence in the Nation’s STEM education system; and (2) the need to ensure that 
students are taught by well-qualified and highly effective teachers. Our field is 
pleased that the report recognizes the importance of informal science education in- 
stitutions. They are the catalyst for sparking interest in STEM issues at all ages. 
Clearly this interest has overwhelmingly positive future implications for workforce 
development, teacher preparation, science interest and literacy and quality of life. 
However, we are concerned that our field is not always considered as part of the 
solution when the talk turns to STEM education. 

Priority Recommendation A: Ensure Coherence in the Nation’s STEM Edu- 
cation System 

This is a key issue for improving STEM education because it addresses the key 
barrier to achieving the recommended changes to STEM education — recognizing the 
fact that STEM education is not just the province of the schools and therefore bring- 
ing all the stakeholders to the same table. There are many different things to be 
gained by this coherence but let me give you an example from my own field. 

While our children (and our teachers) experience science in and out of school, the 
systems of formal schooling and out of school learning opportunities currently do not 
have a place to talk with each other to develop a coordinated approach. They are 
funded by different processes at the federal. State and local level, they have dif- 
ferent (albeit complementary) goals and they have different strengths and weak- 
nesses. By stepping back and looking at the STEM learning environment as a whole 
with the permanent representation of the informal education community on both the 
proposed National Council and the State P-16 Councils, we would have the oppor- 
tunity to develop the needed coherency and synergy between these two worlds. 

A.1 Actions for Coordination of Key Stakeholders 

This action item is an exceedingly important part of this plan from our perspec- 
tive. Traditionally as private, non-profit organizations, science centers get national 
support for their own educational activities from peer reviewed grant opportunities 
primarily at the NSF, NASA, NIH and the Department of Education. They also pro- 
vide a venue for public engagement for the science outreach activities of NSF, 
NASA, NIH, NOAA, the Department of Energy and the associated universities and 
labs receiving these research dollars. They receive most of their funding to support 
their educational work from local philanthropic giving, local government funding 
and institutionally earned income. As independent entities they develop their own 
agenda. Formal education on the other had is supported primarily through federal 
and State funds and local taxes that is given to the local education agencies and 
the school agenda is driven by various policy initiatives supported by the funders 
and determined by local school boards and the state. Coordination of key stake- 
holders at the national and State level in a system like this is required if one is 
to develop a synergistic approach. 

We support the leadership role outlined for NSF in the report and the develop- 
ment of a coherent internal framework for its own work in education. Our new cen- 
tury needs leadership in the innovation of STEM education for the 21st century 
with a focus on new ideas for instruction, staff development and the use of new 
technology. Science centers are active players in all three domains of identified NSF 
leadership — research on learning and educational practice and the development of 
instructional materials; development of human capital in STEM fields, including 
STEM teachers; and the improvement of public appreciation for and understanding 
of STEM. NSF is a key supporter of our field and it is important that informal 
science education institutions maintain an eligibility to apply for funds in each of 
the areas in NSF to continue this work in the future. 

The report’s support for the continued development and funding of programs that 
increase public appreciation for and understanding of STEM is most appreciated by 
ASTC and our members, as is the specific mention of museums and informal science 
education learning environments in this context. While ASTC agrees that collabora- 
tion between all NSF directorates and offices should be encouraged in this effort, 
we strongly believe that any such collaboration should not come at the expense of 
the NSF EHR’s Informal Science Education program, be it is scope or mission. This 
vital, peer-reviewed program, designed to increased interest, engagement, and un- 
derstanding of STEM by individuals of all ages and backgrounds, must remain ro- 
bust. 
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A.2 Actions for Horizontal Coordination and Coherence and A.3 Actions for Vertical 
Alignment and Coherence 

Beyond the national coordination of key stakeholders, science centers are key par- 
ticipants in local and statewide STEM educational efforts. We appreciate the re- 
port’s support for including informal science education institutions in the newly-cre- 
ated and existing statewide P-16 councils. It is important that these councils also 
develop a broader view of the STEM education landscape if they are to create coher- 
ency in a students’ educational life. As institutions we interact with students all 
along the educational continuum from field trips through summer classes to an em- 
ployer of STEM educated staff. In some cases our institutions provide facilities and 
hands on engagement that schools just cannot provide. Active participation in the 
statewide dialogue about STEM education will insure a more coordinated approach 
to our offerings and also our ability to provide the many parents who visit our 
places information about high quality STEM education. 

Priority Recommendation B: Ensure That Students are Taught hy Well- 
Qualified and Highly Effective STEM Teachers 

The focus on the STEM teacher workforce as a high priority is absolutely impor- 
tant. But in addition to the recommendations presented in the report I would pro- 
pose to add one more based on my past experience in the informal education field 
and teacher education. We need a program to develop innovative new models for 
teacher professional development, ones that address the issues as dramatically as 
the invention of the teaching hospitals and medical schools did for medical profes- 
sional education at the turn of the last century. 

For example, science centers have historically participated in teacher professional 
development activities primarily through peer reviewed proposals to the NSF and 
the U.S. Department of Education. They have made use of their unique environ- 
ments and scientific staff to provide in-depth and ongoing professional development 
to teachers in their region and in some cases they have become a professional home 
for science teachers in their community. The Exploratorium works with teachers 
from 140 school districts that exist in the Bay Area providing a consolidated ap- 
proach to intensive teacher professional development for the region. Other science 
centers such as the Pacific Science Center in Seattle operate statewide initiatives. 

But because teacher professional development is currently only considered the 
province of the LEAs and IHEs in current federal and State legislation, there is lit- 
tle opportunity for science centers to play the lead role in creating new community 
based teacher professional development models. Opening up eligibility for funding 
as the prime award winner to non-profits with the experience and capability to do 
good work is critical if we are to develop alternative approaches. A program to ac- 
tively create new models of professional development will lead to the dramatic 
change in STEM education that we are all seeking. 

Is the proposed national STEM education council needed in order to implement the 
NSB’s recommendations; can it be made to work as envisioned; and can it become 
self-sustaining? Do you support establishing this council? Do you have recommenda- 
tions for changing the proposed structure or function of this council? Furthermore, 
what role do you envision for the council in defining the recommended “national con- 
tent guidelines”? 

It is clear that a coordinating function at the national level with membership of 
all of the stakeholders is critically needed if we are to maximize our investment of 
resource. Currently there does not exist a venue for this discussion that is both spe- 
cific to STEM and inclusive of all of the potential players. This is in addition to the 
need for coordination of Federal Government’s response to the issue. Therefore 
ASTC is intrigued by the idea of a National Council for STEM Education, and ap- 
preciates the Board’s recommendation that informal science educator should be rep- 
resented in its membership. We would recommend that an informal science educator 
should hold a permanent seat rather that a rotated one, however, especially given 
the role that informal science institutions play in student and teacher education. 

What is the appropriate federal role in carrying out the recommendations of the NSB 
Action Plan? 

While many of the reports recommendations concern initiatives that are clearly 
at the State and local level, the fact that much of the current funding for the im- 
provement of STEM education comes from the federal coffers means that it is an 
important federal role to establish mechanisms to provide coordination amongst the 
involved parties and to develop a STEM education improvement roadmap for the 
country. 
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It is also the federal role to provide the investment in innovation for STEM edu- 
cation and the national support for STEM education improvement. To this end we 
would strongly endorse the reports recommendation that the National Science Foun- 
dation (NSF) exercise a significant leadership role in research and development, 
STEM workforce development and public STEM engagement and the Board’s rec- 
ommendation that NSF develop an internal agency roadmap toward this end. 

In closing I would like to thank you for offering me the chance to testify on this 
very important issue. I look forward to answering any questions that you may have. 

Biography for Robert J. Semper 

Rob Semper is Executive Associate Director and Director of Program for the 
Exploratorium in San Francisco and is responsible for leading the institution’s work 
in developing programs of learning and teaching for the public and educators using 
exhibits, workshops, media and Internet resources. Dr. Semper is the principle in- 
vestigator on numerous science education, media and research projects including 
leading the National Science Foundation sponsored Center for Informal Learning 
and Schools, a research collaboration between the Exploratorium, U.C. Santa Cruz 
and King’s College, London which studies the relationship between museums and 
formal education. He is also Co-PI on the NSF funded Nanoscale Informal Science 
Education Network, a national network of science centers designed to foster engage- 
ment of the public with the nanotechnology field. He leads numerous research and 
development projects in new media including wireless networks, hand-held com- 
puting and advanced Internet applications. 

Over the past fifteen years Dr. Semper has guided the development of the award 
winning Exploratorium Website that has explored the role of museums in the online 
world including the development of on-line field trips to locations of scientific re- 
search. He has been executive producer for a number of NSF and NASA supported 
WebcastAVebsite projects including Origins that provides on-line field trips to 
science observatories worldwide, four Solar Eclipse Webcasts and the Ancient Ob- 
servatories project that originated live from Chaco Canyon and Chitzen Itza. Before 
this. Dr. Semper was a Schumann fellow at the Harvard Graduate School of Edu- 
cation and director of the creative collaboration between Apple Computer and 
Lucasfilm Ltd. formed to develop interactive multimedia education projects. Pre- 
vious to this since joining the Exploratorium in 1977, he has lead numerous exhibit 
development, teacher enhancement and media development projects focused on 
science education for the public, teachers and students. Dr. Semper was elected to 
be a 2006 American Association for the Advancement of Science (AAAS) Fellow and 
was the recipient of the 2006 NSTA’s Faraday Award for Science Communication, 
the 1994 NSTA’s Informal Educator of the Year award and the 2000 Association of 
Science Technology Center’s Award for Innovation for the Exploratorium’s leader- 
ship in developing on-line media. He has served on numerous advisory boards in- 
cluding the George Lucas Educational Foundation National Advisory Board and the 
AAAS Committee on the Public Understanding of Science. Dr. Semper has a Ph.D. 
in physics from Johns Hopkins University and was a post-doctoral student at Law- 
rence Berkeley Laboratory and a faculty member at St. Olaf College in Northfield, 
MN before joining the Exploratorium in 1977. 

Chairman Baird. Thank you, Dr. Semper. 

STATEMENT OF MS. SUSAN L. TRAIMAN, DIRECTOR, EDU- 
CATION AND WORKFORCE POLICY, BUSINESS ROUNDTABLE 

Ms. Traiman. Mr. Chairman, Ranking Member Ehlers, Members 
of the Subcommittee, good morning. I am Susan Traiman, Director 
of Education and Workforce Policy at Business Roundtable, and 
like Dr. Semper a beneficiary of the post-Sputnik investment, al- 
though I didn’t go into STEM, I did have a loan to go to college 
from the National Defense Education Act. 

Thank you for inviting me to testify before you today on STEM 
education and the recent report from the National Science Board. 
I want to thank Dr. Beering and the members of the National 
Science Board for their important work on behalf of U.S. STEM 
education. 
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Business Roundtable, as many of you know, is an association of 
chief executives of leading corporations with a combined workforce 
of more than 10 million employees and $4.5 trillion in annual reve- 
nues. 

Our CEOs are united in their concern about STEM education in 
the U.S. They understand that STEM education is a critical under- 
pinning of both national economic competitiveness and individual 
success in the modern workforce. 

From Norm Augustine, who was our taskforce on education 
chairman 11 years ago, to our current education taskforce chair- 
man, Art Ryan, the CEO of Prudential Financial, CEOs believe 
that expanding the talent pool of Americans with a firm grounding 
in STEM disciplines is a critical element of the innovation agenda 
the United States must pursue in order to remain competitive in 
the 21st century. 

The National Science Board identifies two central challenges to 
STEM education in the U.S.; insuring coherence in STEM learning 
and insuring an adequate supply of well-prepared, highly-effective 
STEM teachers. Both challenges have been the subject of countless 
reports and federal and State initiatives of the past 20 years, and 
both reflect the overall problems and dysfunctions with the K-16 
education system in the United States or non-system in the U.S., 
as well as issues that are unique to STEM. 

Business Roundtable is in complete agreement with the National 
Science Board that the critical bottleneck in U.S. STEM education 
is the inadequate supply of well-qualified, highly-prepared teach- 
ers. That is why our member CEOs were so enthusiastic about the 
STEM education legislation moved by this committee and enacted 
as part of the America COMPETES Act. And as you well know, the 
potential impact of this critical legislation depends on what hap- 
pens to its appropriations this year and in future years. 

One of the best features of the America COMPETES Act is its 
emphasis on expanding programs that have the demonstrated 
record of success such as the Robert Noyce Scholarship Program 
and the Math and Science Partnership Program. Time and again, 
in fact, since the post-Sputnik years we learn over and over that 
well-intentioned STEM initiatives fail because of inadequate atten- 
tion to teacher preparation and professional development. 

From No Child Left Behind to the Higher Ed Act to America 
COMPETES Act, we need to build on lessons learned about what 
will produce results. 

And we also need to be open to new models that address issues 
such as the need to increase compensation for STEM teachers de- 
spite longstanding resistance to recognizing performance or market 
demands in determining teacher pay. 

Nearly every one of the National Science Board’s recommended 
actions for increasing the number of well-qualified STEM teachers 
and improving the quality of STEM teacher preparation have been 
endorsed by Business Roundtable and the national business organi- 
zations that are partners in Tapping America’s Potential coalition 
or TAP, a business coalition committed to improving STEM edu- 
cation in the United States. So we agree that the Board has it right 
with respect to teachers. 
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When it comes to the Board’s recommendations for improving in- 
tegration and coordination of STEM education programs, I would 
urge caution. I should emphasize that the views I am about to 
share with you are my own, since Business Roundtable has not 
come to an official position on this particular aspect of the Board’s 
report. 

For CEOs of leading global companies, the idea of 50 different 
State-specific standards for what students need to know and be 
able to do in STEM is absurd. U.S. performance on international 
assessments makes it clear that the appropriate comparison is not 
between states but between states and our international competi- 
tors. In this context State-specific standards defy logic, but history 
and politics often create conditions where logic defying outcomes 
prevail. 

The National Science Board also recommends creating new gov- 
ernment structures to achieve vertical and horizontal integration in 
STEM education. In an ideal world the Board’s recommendations 
might make sense, but I fear they don’t account for the history and 
the politics that got us where we are today. 

In my written testimony I go into some detail about the political 
and historical pressures that have caused education standards 
wars over the past 20 or so years where very reasonable and mod- 
est proposals to establish voluntary standards didn’t result where 
we want them to be. And that is why we are not supporting the 
creation or development of voluntary national standards and as- 
sessments as part of the reauthorization of No Child Left Behind. 

In the follow up to this I can address some of your questions 
about why the recommendations for this new council may create 
more problems than it attempts to solve. 

Thank you, and I look forward to your questions. 

[The prepared statement of Ms. Traiman follows:] 

Prepared Statement of Susan L. Traiman 

Mr. Chairman, Ranking Member Ehlers, Members of the Subcommittee. Good 
morning. I am Susan Traiman, Director of Education and Workforce Policy at Busi- 
ness Roundtable. 

Thank you for inviting me to testify before you today on science, technology, engi- 
neering and mathematics (STEM) education and the recent report issued by the Na- 
tional Science Board, A National Action Plan for Addressing the Critical Needs of 
the U.S. Science, Technology, Engineering, and Mathematics Education System. 

Business Roundtable is an association of chief executive officers of leading cor- 
porations with a combined workforce of more than 10 million employees and $4.5 
trillion in annual revenues. The chief executives are committed to advocating public 
policies that foster vigorous economic growth; a dynamic global economy; and a well- 
trained and productive workforce essential for future competitiveness. 

America’s business executives are united in their concern about STEM education 
in the United States. They understand that STEM education is the critical under- 
pinning of both national economic competitiveness and individual success in the 
modern workplace. In 2006, Business Roundtable, together with fourteen other na- 
tional business associations, created the Tapping America’s Potential campaign, or 
TAP, with the goal of doubling the number of American science, technology, engi- 
neering and mathematics graduates with Bachelor’s degrees by 2015. Business 
Roundtable members believe that expanding the talent pool of Americans with a 
firm grounding in STEM disciplines is a critical element — perhaps the critical ele- 
ment — of the innovation agenda that the United States must pursue in order to re- 
main competitive in the 21st Century. Several of our members served on the com- 
mittee that issued the National Academies report. Rising above the Gathering 
Storm, and Norm Augustine, the committee’s Chairman, is a former Chairman of 
Business Roundtable’s Education Task Force. 
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Business Roundtable endorsed, and worked actively for the passage of, the vital 
STEM education legislation that originated with this committee and which was en- 
acted as part of the America COMPETES Act. The potential impact of this legisla- 
tion depends on what happens to its appropriations this year and in future years. 

In your invitation, you have asked me to comment on the National Science Board 
report. My remarks reflect the sentiments I am hearing from business leaders, as 
well as my experience working on these issues at the federal, State and local levels. 

The National Science Board identifies two central challenges to STEM education 
in the United States: ensuring coherence in STEM learning and ensuring an ade- 
quate supply of well-prepared, highly effective STEM teachers. Both challenges have 
been the subject of countless reports and federal and State initiatives over the past 
twenty years. And both reflect the overall problems and dysfunctions with K-16 
education in the United States as well as issues that are unique to STEM. 

On Coherence and the recommendation to “Develop Nation STEM Content Guide- 
lines”: For CEOs of leading global companies, the idea of 50 different State-specific 
standards and assessments for what students need to know and be able to do in 
STEM is absurd. U.S. performance on international assessments such as the Trends 
in International Mathematics and Science Study (TIMSS) and the Program for 
International Student Assessment (PISA) makes it clear that the appropriate com- 
parison for education performance is not between states, but between states and our 
international competitors. In this context. State-specific standards defy logic. But 
history and politics often create conditions where logic-def 3 dng outcomes prevail. 

The National Science Board recommends creating new governance structures to 
achieve vertical and horizontal integration in STEM education. In an ideal world, 
the Board’s recommendations might make sense, but I fear that they do not account 
for the history and the politics that got us where we are today. 

We have been down this road before and our experience suggests that caution 
may be in order. When Business Roundtable first got involved in standards-based 
education reform in the early 1990s, CEOs focused at the State level, which is 
where the primary responsibility for education standards resides. CEOs identified 
nine essential components of a successful education system and either joined or cre- 
ated State business coalitions to advocate for systemic education policy reform. This 
marked two major shifts for business — first, a move away from the “adopt a school” 
approach toward changing the State education policies that affect all schools and 
students and second, a move away from single silver bullet solutions toward sys- 
temic reform with aligned policies based on high academic standards for all stu- 
dents. At the time, to the extent that states had standards, they tended to be min- 
imum competency. While advocating for change at the State level during the 1990s, 
Business Roundtable also endorsed proposals by both the Bush (I) and Clinton Ad- 
ministrations for voluntary national standards and tests. However, both the Bush 
and Clinton initiatives were resoundingly rejected. 

The actual development of national standards started with math through a non- 
governmental initiative by the National Council of Teachers of Mathematics 
(NCTM) in 1989. Textbook companies quickly aligned their materials with the 
NCTM math standards, and the Federal Government funded other professional 
groups to develop national standards in their content areas. The quality of the 
standards produced by these national subject-matter groups varied widely. To reach 
consensus, authors added rather than subtracted standards and many were so volu- 
minous that there would be no time left to teach other subjects. Meanwhile, states 
began to develop their own standards in core academic subjects, frequently adapting 
their work from the national documents. Similar to the national standards, the 
quality of States’ standards was, and continues to be, inconsistent. 

By the mid-1990s, criticism from across the political spectrum about the quality 
and content of the standards — both national and State — threatened to end stand- 
ards-based reform. To rescue the movement, governors and business leaders created 
Achieve in 1996 to help states benchmark and improve their standards, as well as 
align them with assessments and accountability. It was clear at that juncture that 
State level standards were the only politically viable approach, but business leaders 
hoped that comparisons of quality and identification of State and international 
exemplars by Achieve would help push states in a common direction. 

Shortly before President George W. Bush was inaugurated in January 2001, he 
invited a group of Business Roundtable CEOs to a meeting where he told them that 
his first initiative would be federal education legislation and asked for their support. 
Business Roundtable helped lead the business community’s involvement in shaping 
and passing the No Child Left Behind Act (NCLB). One of the most controversial 
parts of the bill required all states to participate in the National Assessment of Edu- 
cational Progress (NAEP). Business leaders understood that NAEP was necessary 
to provide a common metric that enabled comparisons between states because 
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NCLB accountability was based on states’ own standards and tests. During the de- 
bate, Members of Congress were assured that NCLB would not lead to national 
standards and tests. Republicans, in particular, sought that clarification because 
they viewed national tests as a Clinton idea, forgetting that the first proposals for 
national testing and federal funding for the development of national standards in 
core academic subjects happened under the leadership of President George Herbert 
Walker Bush and then Secretary of Education Lamar Alexander. So NCLB as origi- 
nally passed reinforced the role of each state to develop its own standards and as- 
sessments, as well as its own definition of proficiency and cut score for proficiency 
on its own test. 

Just last week, a new analysis of where 26 states set the proficiency bar by North- 
west Evaluation Associates and the Thomas B. Fordham Foundation revealed wide 
variations between passing scores in reading and math across the states. That math 
should be easier in one state than another is bizarre in a global economy. 

Although it continues to be absurd in our international economy for states to have 
different standards in reading and mathematics, the business community is not cur- 
rently promoting the development of voluntary national standards and assessments 
as part of the reauthorization of NCLB. To put it simply, we do not believe that 
federal involvement at this juncture would be helpful in moving a process that is 
gaining ground at the State level. Working with Achieve, nine states are collabo- 
rating on the development of a common end-of-course test for Algebra 2. Thirty 
states are working to align their requirements for high school graduation with the 
expectations of higher education and the workplace. For now, the best approach is 
to include incentives in the reauthorization of No Child Left Behind for states to 
raise and align their standards and assessments so that students graduate from 
high school ready for post-secondary education and the 21st century workforce, and 
then backward map those standards for each grade so that they are vertically 
aligned. 

It is important for the U.S. to get to “national content guidelines” or “voluntary 
national standards” or whatever euphemism is “politically correct” for national 
standards. However, I believe that a federally-initiated effort under the purview of 
a National Council for STEM Education is likely to be counterproductive, at this 
point, in light of the history and politics that continue to surround this issue. It also 
is likely to produce guidance that has not realistically addressed the tradeoffs in es- 
tablishing priorities for what students need to know and be able to do that will be 
essential for schools that also need time to teach history, English, foreign languages, 
the arts and other important content. 

You have specifically asked for my view on the recommendation to establish a 
STEM education council. Business Roundtable does not have a position on this mat- 
ter but, for myself, I am skeptical. Someone once said that collaboration is an un- 
natural act between non-consenting adults. People also tend to be willing to collabo- 
rate if it is with the other person’s money. I am all for more coordination and col- 
laboration between federal agencies with responsibility for STEM education but it 
is difficult to enforce meaningful collaboration without budget authority. I am not 
convinced that a new layer of coordination with no real authority will improve the 
situation. Also, many of the worthwhile recommended activities could be accom- 
plished within the existing mission of agencies. 

On STEM teachers: Business Roundtable couldn’t agree more that the critical bot- 
tleneck in U.S. STEM education is the inadequate supply of well-qualified and high- 
ly prepared STEM teachers. That is why our member CEOs were so enthusiastic 
about the STEM education legislation moved by this committee and enacted as part 
of the America COMPETES Act — because it focused on producing more well-quali- 
fied STEM teachers. One of the best features of the legislation is its emphasis on 
expanding programs that have a demonstrated record of success, such as the Robert 
Noyce Scholarship program, the Mathematics and Science Partnership program, and 
the Science, Technology, Engineering and Mathematics Talent Expansion Program 
(STEP), also known as the “tech talent” program at NSF. Time and again — in fact 
since the post-Sputnik years — we learn over and over that well-intentioned STEM 
initiatives fail because of inadequate attention to high-quality teacher preparation 
and professional development. From No Child Left Behind to the Higher Education 
Act to the America COMPETES Act, we need to build on lessons learned about what 
will produce results. 

Nearly every one of the National Science Board’s recommended actions for in- 
creasing the number of well-qualified STEM teachers and improving the quality of 
STEM teacher preparation have been endorsed by Business Roundtable and the na- 
tional business organizations that are partners in the TAP coalition. The July 2005 
TAP report makes specific recommendations that are very similar to those of the 
National Science Board, including: 
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• Promoting market- and performance-based compensation and incentive pack- 
ages to attract and retain effective STEM teachers; 

• Creating professional development and technical assistance to fill gaps in 
teachers’ content knowledge; and 

• Establishing incentives for colleges and universities to strengthen preparation 
programs for prospective STEM teachers. 

In conclusion, Business Roundtable is on the same page as the National Science 
Board in terms of the depth and urgency of the problem with regard to STEM edu- 
cation in the United States. Like the Board, Business Roundtable believes the high- 
est priority for STEM education policy should be recruiting, training and retaining 
many more well-qualified STEM teachers. 

I would like to take this opportunity to thank Dr. Steven Beering and the mem- 
bers of the National Science Board for their important efforts on behalf of U.S. 
STEM education. Business Roundtable looks forward to working with the Board to 
strengthen U.S. STEM education and support NSF’s STEM education programs. 

Mr. Chairman, Ranking Member Ehlers and Members of the Subcommittee, 
thank you for the opportunity to testify today. 

Biography for Susan L. Traiman 

Susan Traiman is Director of Public Policy at Business Roundtable where she 
oversees the Roundtable’s work with chief executive officers of leading corporations 
interested in improving education performance and workforce competitiveness in the 
United States. Recently cited as “the most influential chief executive lobbying group 
in the U.S.” by the Financial Times, Business Roundtable members are at the fore- 
front of public policy, advocating for a vigorous, dynamic global economy. Currently 
the Roundtable, working with fourteen other national business organizations, is 
leading the “Tapping America’s Potential” campaign to double the number of 
science, technology, engineering and mathematics graduates with Bachelor’s degrees 
by 2015. 

Prior to joining Business Roundtable, Ms. Traiman was Education Policies Studies 
Director at the National Governors Association where she worked with governors on 
the first National Education Summit and the development of National Education 
Goals. She also was a senior associate with the U.S. Department of Education’s Of- 
fice of Educational Research and Improvement where she served on the staff of the 
National Commission on Excellence in Education and contributed to its landmark 
1983 report, A Nation at Risk. Before coming to Washington, D.C., she worked at 
the State level for a regional technical assistance center and at the local level as 
a seventh grade social studies teacher. 

Ms. Traiman has a B.A. in American Civilization and M.S. in Education from the 
University of Pennsylvania. 


Discussion 

Chairman Baird. I thank the witnesses for a very diverse set of 
perspectives on this issue, and I commend the staff for having put 
together a group of folks with different perspectives from different 
important bodies. 

I will recognize myself for five minutes, and then we will proceed 
with questions from other Members of the panel. 

One of the issues that puzzles me is that we, when we look at 
our nation’s competitiveness with other countries, national testing, 
virtually all the countries that we are trailing behind have national 
standards and national curricula. I am a ski instructor and also 
learned to scuba dive recently, and I will tell you, my under- 
standing of both those areas of recreational pursuits is that wher- 
ever one goes in the country, if one is going to be a PADI-certified 
diver, all the divers all across the country got similar training. And 
so too with ski instructing. Now, there will be individual variations, 
and you get sometimes good teachers, sometimes bad, but if you go 
through a PADI diving course, wherever you are in the country. 
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those instructors had a similar curriculum, you have a similar book 
all across the country. 

It puzzles me that we can’t seem to get around that. To be per- 
fectly blunt I think local control is a shibboleth but not a policy. 
And so I don’t, I want to raise that question, and the vision I would 
ask is we talk about, and all of you said in a degree that teacher 
training is the core, and yet what are we training the teachers for? 
Are we training a teacher in Colorado to not teach in Iowa? Are 
we training a teacher in Iowa to not teach in Wisconsin? 

And I want to throw that out there. I am an advocate of at least 
exploring very seriously this notion of some form of national cur- 
riculum at least on a voluntary basis in science and math edu- 
cation, and I am interested, I will just throw that out there, in the 
pros and cons of that. Why can’t we do it, why shouldn’t we do it? 

Dr. Fennell? 

Dr. Fennell. Well, I would like to speak in support of your frus- 
tration, not that you are frustrated, but I see the same frustra- 
tions. We have at the moment 49 of our 50 states that have cur- 
riculums out there, in particular Pre-K through eight mathematics, 
and they range from somewhere in the 30 objectives all the way 
to over 100, depending upon how you count. And yet if you get un- 
derneath that, I don’t know anybody in this room or anywhere else 
who wouldn’t want elementary-age children to know how to add 
and subtract well and similarly with multiplication, division, and 
later on be pretty proficient in their work with fractions and so 
forth, all leading to algebra. 

Our work with the Focal Points, our work with now close to half 
of the states in this country, my work with the National Math 
Panel where we are pretty close to suggesting benchmarks for all 
students as they move into algebra is pretty important. If we want 
to be competitive with those other cultures that you alluded to, if 
we want to make sure our kids are ready for higher-level mathe- 
matics, if we would like more students ready for a math-intending, 
science-intending career, that has to happen. 

Ms. Gayl. I would like to just address that on behalf of local 
school boards. We would say that as a Nation of 300 million plus 
individuals and 50 million school children with a vast array of re- 
sources and differences of opinion, that we need to allow room for 
experimentation in curriculum and instruction. And at NSBA we 
don’t believe in a one-size-fits-all approach. We think it is very im- 
portant to allow for local flexibility so that those closest to the 
ground who are in our classrooms, teaching our students can stress 
particular priorities and values that exist within their own commu- 
nities. 

Ms. Jeeerey. You will notice in my testimony I did not say I 
didn’t support national standards. What I mentioned is I didn’t 
think this was the appropriate body to move towards that. I do be- 
lieve that there probably is a time and a place, and this may very 
well be the time and place, by which there is some national con- 
sensus about what children or students should know and be able 
to do. 

At the same time, I believe there must be a great deal of flexi- 
bility for states and local school districts to really be able to raise 
their expectations beyond perhaps what a national expectation 
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might be, but in that they should be voluntary, at least at the be- 
ginning, because it takes a long, long time to integrate into cur- 
riculum align curriculum and really do the work appropriately. 

Chairman Baird. Do you feel that, Ms. Jeffrey or others, the 
work that has been done, I mean, we talk a lot about we need re- 
search, we need trained teachers. You have got some good models. 
I know our state does. Many other states are doing, many local 
school boards, and yet we seem to not believe that we can say, look. 
‘You do it this way, it is working for you, can’t we share that idea 
with another curriculum? Can’t we look what the experts in mathe- 
matics are saying, and use that?” 

But you are saying some other body might be the way or some 
other way to get at that. 

Ms. Jeffrey. Well, what I am saying is, for instance, we have 
the Focal Points from the National Council of Teacher of Mathe- 
matics. I think it is a great document, and when we co-chaired, I 
co-chaired the CCS Math and Science Task Force, we referred to 
that document as something that should be basically a foundation 
for states to really look at as they constructed their own standards 
and their own curriculum. 

So I think much of the work has been done, and we just need 
to draw a consensus across what this really needs to look like. 

Chairman Baird. I am going to yield, we will get back, you will 
have a chance. Dr. Ehlers may follow a similar line, and I would 
yield, recognize him for five minutes. 

Mr. Ehlers. Well, thanks for the introducing the topic. There 
will be another two hours on that. 

It was just interesting listening to the different perspectives that 
emerge, and this is something that is discussed a lot around here. 
And I was impressed by your use of the word, chivalrous. I didn’t 
realize you were an Old Testament scholar. 

But, really, that is, I think, an apt description, because that is 
what it is in the Congress. Just, we, no national standards, no na- 
tional standards, and I have introduced a bill on voluntary stand- 
ards, and even that, everyone characterized it as a bill to create na- 
tional standards, which it doesn’t, but it certainly is a step in that 
direction. 

The question I ask myself is, you know, there is a small town in 
southwestern Minnesota, roughly 1,000 population, and it is, the 
name is Edgerton. It has been around quite awhile, it was a farm- 
ing community for many years, and you recall about 1880, 80 per- 
cent of our population was farmers. You get to 1920, or less, actu- 
ally about 1907, you know, only a hundred years ago, it was still 
about 60 percent agriculture. It was very easy for the local board 
to decide on a good curriculum because there was very little move- 
ment out of the community. 

But today that community sends people all over the world. I hap- 
pen to come from that community. I meet friends from that com- 
munity. One good friend who taught at Yale, another one who is 
teaching in Pennsylvania at a university. A lot of them are farm- 
ers, a lot of them have moved to Minneapolis, are working in the 
shops there, the factories. 
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It is a different world today, and to say that the local school 
board has to have final, absolute control over curriculum is think- 
ing 100 years ago. I am sorry, Ms. Gayl, but it is a different world. 

What makes it even more different now is our competition in the 
world with all the over countries. And if you look at the TIMS 
scores, the PISA scores, all the international scores comparing our 
high school graduates with other countries, then look at the list 
and look at who is at the top of the list, they are small, homo- 
geneous countries who have the same program throughout the en- 
tire country. It just aids in teaching. 

And as you know, I used to teach, and I also worked a lot with 
elementary schools and with the kids. First of all, Mr. Fennell, I 
thank you for bringing up the role of parents. It has always both- 
ered me that all these reports we read ranging from a nation at 
risk onward, they don’t mention the role of the parents, but in my 
experience working with the schools, the single biggest factor in the 
success of a student is to have at least one interested and involved 
parent at home. That is crucial. 

But when you get to the curriculum, because of the mobility of 
the country, 1880, in Edgerton, Minnesota, if one percent of the 
population moved over the course of five years, that was news. 
That made the local newspaper. But today’s world the average fam- 
ily moves every four years, and it is very easily possible for a stu- 
dent, a young child to be in a school in the fall semester and study- 
ing fractions in math, and then around Christmastime the family 
moves to another school system, which studies fractions in the 
spring. The student gets a double dose of fractions, but if these 
schools in their other semesters were teaching percentages or 
something like that, the student never learns it. It is absurd. There 
has to be at the very least we have to have uniformity of sequence, 
and I don’t consider that national standards. I consider that na- 
tional agreement. Let us accommodate to our changed world, peo- 
ple move, let us make sure they all get the same subject in the 
same semester so that when students move, it doesn’t really mat- 
ter. 

That is particularly true in an urban area such as one I rep- 
resent. I have talked to school principals. In fact, I was talking to 
one school principal once. He had a student who had transferred 
four times in one year, and it is possible in my particular area be- 
cause of the structure a student can move within a one-mile area 
at most and still be in four different school systems with four dif- 
ferent moves. We clearly have to address the problem. 

And maybe you don’t like my bill, maybe you don’t like other pro- 
posals, but we have to address the problem. Now, I would be inter- 
ested in hearing any — well, I can’t. My time is up. 

Chairman Baird. I will yield the gentleman additional 

Mr. Ehlers. Well, I gave the sermon. Now it is time for the call 
if any of you want to comment. 

Ms. Traiman. Business leaders couldn’t agree with you more. As 
I said, it is absurd for each local community to make these deci- 
sions, but going in this direction doesn’t mean each local commu- 
nity teaches everything in the same way. If a community is near 
a river, a community is near an ocean, a community is in an urban 
area, they may teach the same concepts in a very different way. 
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But the question before us is what role should the Federal Gov- 
ernment have. So if there is agreement we need to move in this di- 
rection, the judgment that we have made is that right now if the 
Federal Government got involved, it would cause us to have more 
controversy and less consensus moving in this direction. 

And so I am totally making this up but if you had a choice be- 
tween the Bill and Melinda Gates Foundation moving this forward 
and the Federal Government moving this forward, and I have no 
insight into the Gates Foundation, the better direction right now 
in terms of our politics would be to not have the Federal Govern- 
ment involved. 

Chairman Baird. So after November of next year presumably 
would be a superior time I would 

Mr. Ehlers. Well, since you said you were just making that up, 
maybe you belong in the Congress as a matter of fact. I think, let 
us just clarify this, and then I will yield. 

I think the issue is sequence and concepts. If you get agreement 
on those, that goes probably 80 to 85 percent of the way. Further- 
more, I don’t want the Congress to make the rules. Our bill gives 
it to NAGBE. Maybe you have a better choice to make it, but I 
think the government should be out. We are just saying let us see 
if we can’t develop a national consensus to at least have the same 
sequence and teach the same concepts in that sequence. 

Thank you. 

Chairman Baird. I think Dr. Ehlers and I are both of a position 
that, where if you are a parent and you move to another school dis- 
trict, you need to not feel like your kid is going to come out of se- 
quence and similarly, if you are a teacher and you are moving to 
a different school area or you got trained in one university and you 
teach in a different state, you don’t have to relearn everything. The 
inefficiencies of that for our economy and for our kids’ learning 
strike us as just wasteful in a time when we can’t afford to be inef- 
ficient in facing global competition. 

Dr. McNerney. 

Mr. McNerney. Thank you, Mr. Chairman. I have to say I am 
deeply appreciative of the discussion on national standards. 

But Dr. Beering, I want to thank you for your efforts in pre- 
paring the NSB Action Plan. One of the central recommendations 
is the creation of a national council for STEM education. How do 
you respond to concerns that that would just create another level 
of bureaucracy? Is that something, I am sure that is something 
that has been discussed. 

Dr. Beering. Yes, indeed. In fact, of all the responses we have 
had, the very similar comments were received as we heard around 
the table this morning. I want to emphasize what we are recom- 
mending is a non-federal, independent body that would recommend 
and advise and stimulate and catalyze a national effort for content. 
And it is not a new bureaucratic instrument that would substitute 
itself for existing bodies that have those charges. 

So we are not concerned that if the right people with the right 
attitudes, people that particular structure that they couldn’t be 
very helpful to individual school boards. 
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I would emphasize that there are 14,000 individual school 
boards, so to get consensus among 14,000 school boards is hard to 
imagine. 

I would like to add a university comment since I have the floor, 
and that is that the preparation of teachers is so crucial. I think 
we have all agreed that we want to have very well-prepared indi- 
viduals. At my university of Purdue where I have worked now for 
25 years, we establish the college of education which mandates 
that each student who opts for a specific field major in that field 
and has a major in the participating college. For example, a math 
teacher has to be a math major. That has been achieved with co- 
operation through the School of Science. 

Another thing we are doing that is very unique, we guarantee 
our graduates so if a given school board is unhappy with our math 
teacher graduate, we will be happy to take him back and retool 
them. 

Mr. McNerney. That would be good in the medical profession, 
too. So 

Dr. Beering. Right. 

Mr. McNerney. — thank you for that testimony, and I would say 
that since it is not a federal, it wouldn’t be a federal bureaucracy, 
it wouldn’t be paid for by federal taxes, which makes it more ap- 
pealing to us at a certain level. 

Dr. Fennell, I am a mathematician, so I appreciate you coming 
and the work that you have done. I share your desire to close the 
gap, the achievement gap, and do you think that the recommenda- 
tions in the NSB plan will do that, will help close the gap, the 
achievement gap? 

Dr. Fennell. Well, I think that as you look at this thing called 
mathematics achievement in this country, we are constantly con- 
fronted with mixed messages. A week ago you read about the Na- 
tional Assessment of Educational Progress Report results where in 
mathematics we have the highest scores in grade four and grade 
eight that we have had in history and a continuing trajectory up- 
ward. At the same time we have high school students taking more, 
if you will, higher-level mathematics than at any other time. 

At the same time, at precisely the same time, we are not nearly 
as competitive internationally as we would like to be. Report from 
the American College Testing Bureau indicates that far too many 
of the students who go to college are not ready for college mathe- 
matics, even though they have taken those higher-level mathe- 
matics courses. 

If there is anything that causes this issue of coherence to rear 
its head, it is this story that I am trying to tell you. I mean, we 
are all over the place. You can’t expect a fifth grade teacher to be 
knowledgeable about a hundred and some objectives and figure out 
which ones to emphasize when that child is then going to move in 
two weeks to another state and be placed in another curriculum 
with another teacher from another perspective. 

And, again, I think the notion that is coming, Mr. Ehlers, I have 
heard your comments for years about the notion of voluntary cur- 
riculum that would allow us to consider what is really essential, 
and I believe we can get around those essentials. And then allow 
the kind of independence that we would support in school districts 
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that are unique in terms of particular environment, particular stu- 
dent clientele, and the like. 

Mr. McNerney. Thank you. Dr. Semper, I want to thank you for 
coming out from the Bay Area. I represent part of the Bay Area. 
You have talked about research and learning, what excites kids. 
How do you disseminate that to a more national body of teachers? 

Dr. Semper. I can tell both maybe a local story and a national 
story. 

Locally, this summer we had forums on elementary science edu- 
cation for the whole Bay Area. We brought together people from all 
the Bay Area districts, from the informal science centers of which 
there are five or six in the Bay Area, from the universities, to talk 
about what would a good elementary science program look like. 
And we had people present what is known from research, people 
present what is known for the various curricula that are being 
adopted, and we had a public forum, which had not only the rep- 
resentatives I mentioned, but also school board members and par- 
ents. 

That kind of local opportunity to talk about education is very 
rare. People don’t get a chance to do it in, I would say, a more neu- 
tral environment. When parents go to school, they are sort of in a 
situation where it is not a necessary comfortable environment to 
talk about the education for their kids. 

So the idea of having local conversations about this I think is 
very powerful, and one could extend that to national conversations 
about the same thing. We don’t really talk about what we mean 
about science education from the perspective of all of the players, 
and I think that is the kind of dialogue that is absolutely critical. 

I might say what is interesting about this national council, of 
course there are a lot of issues about it, but there is actually no 
place where everyone can get around a table together in a fairly 
neutral way to talk about what we know and what we can do about 
things. It actually doesn’t exist because most of the forums are 
driven by one party or another for very good reasons. There is no 
neutral place to do it. 

But I would say the local — let me go back; I think the local con- 
versation about science education, about any education in a com- 
munity would be one way to actually move forward on this issue 
collectively. 

Mr. McNerney. Thank you. 

Chairman Baird. Mr. Hall. 

Mr. Hall. Thank you, Mr. Chairman. And I thank you for calling 
this hearing, because it is very, very important, and it is something 
that has concerned me and I know concerns you as an educator to 
have a good panel like this to give us their background, their infor- 
mation on it, because it is kind of a battle going on for minds today 
and to what thrust we are trying to put them as they go to junior 
college or to a university. And how many of them steer clear of 
science and math, and it is a statistical battle that we are really 
kind of losing on engineers. 

You know, STEM is an acronym, and it stands for, you all know 
what it stands for. Scientific, Teachers, engineering. Math, and it 
looks like it has science on one end and math on the other, and the 
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science to push the technology, and the math, the other end to 
push engineers. And let me just zero in on engineers right now. 

It is my understanding that we are flat, internationally we are 
losing that battle. We may be training more of their engineers than 
we should be, but we, I think seem like we have, we graduated 
100,000 or something like that, substantially fewer than even India 
does and not even a fourth of what China does. 

Now, I don’t know what type engineers they are turning out, but 
I think it is important, and I like that acronyms of science, tech- 
nology, engineers, and math a lot better than I like the one 
NAFTA. We had a, you know, we have NAFTA, the A should have 
stood for act, but it doesn’t. It stood for agreement, and I think 
they put it on there that way to where they wouldn’t have to try 
to get two-thirds of the votes of the Senate to confirm some type 
treaty or something like that. 

Anyway, both the Senate and the House passed NAFTA, and it 
has turned out okay. Of course, most of the foundations in my state 
have been built south of the Rio Grande than they are north of the 
Rio Grande, but that is part of the, I guess, overall plan for it. 

But I was interested very much in Mrs. Gayl’s testimony, and 
she talked about the lane between teacher quality and student 
achievement, and that is what we have got to tie. We have to tie 
those together someway. Need a partnership of all levels of govern- 
ment, and I want to give the Chairman an awareness of in Tex- 
arkana, Texas, they have a school called Texas High, and we also 
have University of Texas A&M at Texarkana there. Those two in- 
stitutions work closely together, and the voters of Bowie County 
where Texarkana is, voted to build a high school built around 
science and technology, science and math. And I don’t know if you 
all area aware of that, but it is, I have dedicated and cut the ribbon 
to it and then I thought I was going to be there this last year as 
chairman of science, space, and technology, but I was there as the, 
what am I, Doctor? Ranking Member, not Chairman. 

But, we, I had in mind attending this, being called Chairman 
when I was there, but it didn’t happen. 

Anyway, you talked about strengthening teacher preparation pro- 
grams with universities. That is happening right today, and there 
is some real patterns to follow there. It goes on with, and I think 
you pointed out that teachers preparation programs ought to be 
aligned with existing state academic standards, and that is, of 
course, as you pointed out. No Child Left Behind requires that. 

I guess the question I want to ask is how would we do that? Dr. 
Semper also alluded to it. I guess, Mrs. Gayl, how do you, what do 
you have in mind when you say that Congress can provide valuable 
incentives to improve teacher quality and spur local investment in 
STEM education? 

This Chairman is doing that. He is pushing it. He has got it off 
and going. Now, what do we do, how do we do to bring them closer 
together? They brought them together up in northeast Texas be- 
cause they have those students that are still in high school that are 
getting credits from Texas A&M in math and science. What are 
your other suggestions on that, Ms. Gayl? 
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Ms. Gayl. First of all, I would like to point out that some of the 
incentives provided for in the COMPETES Act in terms of 
scholarships 

Mr. Hall. Yes. 

Ms. Gayl. — for students and also programs which at the univer- 
sity level partner the teaching component and the academic compo- 
nent to train teachers, you know, effectively in these subjects are 
very important. What I would say is that there needs to be greater 
coordination among universities and the programs in these univer- 
sities with the local level. 

You point out that this is happening in some areas, but in others 
there is a real resistance among the universities to do this. 

But I would also point out as well that, well, and you highlight. 
Congressman Hall, that we are also very supportive of having some 
real accountability for teacher preparation programs, and we be- 
lieve that they should be aligned, and they should be teaching what 
the state academic content standards are as opposed to national 
content guidelines, which is recommended by the Board. But it is 
a similar type of alignment that we are looking for. 

Additionally, I just point out, though, that the majority of tomor- 
row’s teachers are in today’s classrooms, and so what we need is 
a very strong teacher preparation, professional development compo- 
nent as well, because it is not enough just to address the new 
teachers that will be being trained, but we need to work more effec- 
tively with the teachers that we do have. 

Mr. Hall. Why the resistance from universities? 

Ms. Gayl. Excuse me? I am sorry. 

Mr. Hall. Why the resistance from universities? Now, I can see 
a resistance from anybody in high school. When I was in high 
school, I liked history and the only part about English I liked was 
when we had English literature. I wasn’t too good on conjugating 
the verb to be, and I have never found a way to work that into con- 
versation anyway since then. 

Ms. Gayl. You know, I could only really 

Mr. Hall. And unlike Dr. Ehlers, I was not very much of a stu- 
dent. I made four Fs and a D on time, and my dad whipped me 
for spending too much time on one subject. So that is the type of 
student I was. Everything over 70 was wasted. So I am the kind 
of guy that really we need to be reaching out to to get them inter- 
ested in science and mathematics and to fill out the word STEM. 

Ms. Gayl. Uh-huh. Well, I think we would certainly be sup- 
portive of that. I can only, you know, speak from my experience, 
but in trying to work with the university community, you know, 
they are the protectors of free thoughts, and they don’t like any- 
body telling them what to do. So that could be challenging, but I 
think one of the ways we might be able to bridge this gap, there 
are some really interesting programs for dual enrollment credit 
that are going on right now 

Mr. Hall. Uh-huh. Yes. 

Ms. Gayl. — between high schools and colleges or also with com- 
munity colleges in particular, and I think that those sort of part- 
nerships can help to better coordinate our K through 16 system. 

Mr. Hall. I think my time is up, but I think Mrs. Traiman also 
mentioned Norm Augustine, who is, I think, one of the really great 



52 


Americans, and I don’t know why a guy like him can’t he one of 
that bunch running for president right now. 

I yield back my time. I don’t know if he is a Republican or Demo- 
crat. I would like to know that. Like Dr. Ehlers suggested that you 
run for Congress. I would like to know where you live before I 
agree with that. 

I yield back my time, Mr. Chairman. Thank you. 

Chairman Baird. I thank my good friend. His modesty about his 
academic background, some of you know that, what was it, Ralph? 
Eighteen you were flying fighters off aircraft carriers. So he says 
that so we adjust. Exactly. Is today your birthday? 

Mr. Hall. No, not really. 

Chairman Baird. Oh, all right. But he raised a very good num- 
ber of points. 

Dr. Lipinski. 

Mr. Lipinski. Thank you, Mr. Chairman. I wanted to start off by 
thanking Dr. Semper, I know you had thanked the government 
through us for what we had done to help you. I would like to thank 
you for the Exploratorium. I was a grad student, got my Master’s 
degree out of Stanford, and I have been to the Exploratorium a few 
times. I love that place. 

So I wanted to, if Dr. Ehlers could preach a sermon up there, let 
me take a minute or two to advertise a little bit. I think partner- 
ships are a great idea, and one way to do this in a bill that I am 
working on introducing next week is to put in grants that go to 
partnerships between DOE labs and museums to work on projects 
that help STEM education, and so it is a bill for anyone who is 
here or watching, listening that I am planning to introduce this 
next week, but I think it is a great way to encourage partnerships 
between the energy labs and museums to help with STEM ed. 

I think that partnerships between colleges, universities, and ele- 
mentary and secondary schools are also very important. Partner- 
ships with corporations out there, industry, I know that there is 
something that is coming up in my district. I have Bolken, who has 
quarries all over the country, is doing a program, bringing students 
from one of my local schools there. I think these are types of things 
that are really neat to encourage, and I also want to add that par- 
ents I certainly think are really probably the most important part 
of the puzzle. 

But finding ways to get everyone to work together for STEM edu- 
cation I think is very important. I have a degree in engineering be- 
fore, some say I went to the dark side and got a Ph.D. in political 
science, although I have to say that I use as much math in political 
science, in my research as I ever did as an engineer with statistics 
being so important. 

So I just wanted to throw out there. Dr. Fennell had sort of 
touched on this a little bit. We are trying to make sure that all kids 
in America sort of have the basics that they need in STEM ed. How 
do we, how exactly, what suggestions do you have to encourage 
those who are going to take a particular interest, who are going to 
go on and be an engineer or mathematicians, how do you work 
with them early on sort of to encourage that beyond what, your 
other students who are not going to go into those fields? What, how 
do you do that? 
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I want to start with Dr. Fennell and anyone else who wants to 
comment. 

Dr. Fennell. It is a great question, one that I think is critical 
to some of the implications coming from the report. That is the 
issue of highly-qualified teachers, teachers who know their mathe- 
matics, teachers who are comfortable in their classrooms with the 
culture of their school, and are able to frankly see when kids are 
ready to move on, when kids, some kids might need additional sup- 
port and stay right in that classroom. Some kids may need to be 
accelerated through at a rate, but that rate needs to be carefully 
monitored. 

One of the things that we are seeing in this country, as I men- 
tioned before, is movement to higher level of mathematics. By that 
I mean the courses that some of you had when you were in high 
school are offered earlier. And that is wonderful for the kids who 
are ready for that. Let us insure that they have that sort of critical 
foundation, that strong background before they are able to do that. 

But the population you are talking about are the next engineers, 
that Mr. Hall referred to — the people that we want to turn onto 
this subject and find a way to keep them invested in it. That is not 
to say, as well that we want, when everybody comes out of that 
education an opportunity to value the subject. 

Because of the time of the year it is, fall, and you see lots of peo- 
ple playing sports, I was struck by something; I saw four times 
within the last week. That is a whole bunch of parents cheering 
kids on playing soccer. Trust me. They know nothing about that 
game. And so I was thinking, jeez, wouldn’t it be nice if they had 
the same sort of zeal and interest about something else that they 
may not know as much about as we would like them to be, to 
know, i.e., mathematics, but encourage them, allow them to play 
for the next team, allow them to travel, to be on the travel team 
and all that that offers and or allow them to get the support they 
need to achieve. I think it must happen. 

Ms. Jeffrey. I would like to address your question also. We are 
working much earlier with our students beginning at eighth grade 
and in middle school to really think about their career pathways 
and putting together an eighth grade plan. This really establishes 
with their parents the goals that they hope to have for themselves 
and trying to keep them on track through their high school years. 

We also have a large percentage of our juniors and seniors in 
high school attending community colleges courses or dual credit 
courses and linking those aspirations right into their post-sec- 
ondary training, which begins to really attract individuals into 
post-secondary education that may never have gone there before. 

We also have an initiative under way, and we haven’t talked 
much about this, community college instructors. We really are in 
an effort right now in Iowa to raise the level of expertise and the 
quality of the community college instructors because more and 
more of our high school students are going into community colleges 
rather than into the four-year universities for lots of reasons: close 
to home, not as expensive, and also directly accessible to them. 

So those are some of the efforts that we have underway to sort 
of create those seamless transition for students. We also have ca- 
reer academies that are occurring between our community colleges 
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and our high schools in Iowa, mass science career academies where 
students can actually go and attend classes different from their 
high schools, bioscience academies, pre-engineering academies. We 
are working to establish all of those kinds of hubs that students 
can attend beyond their regular high school courses. So there are 
ways to get this done. 

Ms. Traiman. One quick thing on that. Sadly for a lot of kids 
who might get excited, for example, about being an engineer, the 
door is closed very early, and it is because of math. Kids can get 
very excited about science. They can even get excited about engi- 
neering, but if they don’t have success in the prerequisite math 
course, they are not going anywhere in engineering or in science, 
and we really need to put more focus on making sure that math 
doesn’t close those doors. Even though we are doing better on 
NAEP in math, we are not doing well enough. 

Mr. Lipinski. Thank you. 

Chairman Baird. We will do a brief second round of questions 
if we may. 

Dr. Beering, you have specifically spoken about a non-federal 
proposal and yet the response from other panelists is grave concern 
that that might nevertheless become some new bureaucratic mech- 
anism. 

I guess my question to the panelists would be, and Ms. Traiman, 
you mentioned that in effective, 14,000 different systems is not 
really a good way to go if you have got a national interest in a 
skilled workforce. And yet you are suspect of a federal panel for 
reasons you obliquely describe as political but for some reason don’t 
want to go into operationally what that means. 

But if not the approach described by NSB, which is particularly 
specifically not a governmental entity, what approach do we use to 
try to get greater coherence and coordination, both vertical and lat- 
eral? What alternative approach might work better than what NSB 
with the effort in this document has come up with? 

And by the way, other than Bill and Melinda Gates because I am 
familiar with them. They do great work, but there is a fair bit of 
bureaucracy there, and they would still have to get 14,000 school 
boards to somehow buy in. So there is no magic bullet out there, 
but what is a better approach? 

Ms. Traiman. One of the things to learn from the past is that 
there have been efforts both governmental and non-governmental 
to establish voluntary national standards in the subject areas. 
Some of them produced good products. Some of them, you know, 
went by the wayside because they weren’t very strong. But one of 
the serious problems they had is that the people who have an in- 
terest in each subject area loaded up with more than can fit in a 
single school day. So there is no time left for history or English or 
foreign language or any of the other subjects. 

So one concern about this entity is that if it is only purview is 
STEM, it doesn’t have to make the critical tradeoffs of not just 
what scientists and people in that field think is important, but 
what in a school year or school day makes sense. 

Chairman Baird. Very good point. 

Ms. Traiman. That is one problem. The political problem is this 
in terms of any federal funding for it right now. Deciding what is 
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important for students to know and be able to do brings in value 
judgments, and these will have to be made no matter what political 
entity or whether it is government funded or not government fund- 
ed. But if this starts out federally funded, you get situations where 
Members of Congress may introduce amendments saying such and 
such can’t be included in this, you know, restricting from the get 
go. If we approve creation of this, it can’t address this particular 
subject in science. 

And that is the concern. It is not Republican and Democratic pol- 
itics. 

Chairman Baird. It is the system of representative government 
itself 

Ms. Traiman. Right. Which 

Chairman Baird. I see 

Ms. Traiman. — the alternative is 

Chairman Baird. This hearing stands adjourned. 

Ms. Traiman. I guess I am not running for Congress. The alter- 
native is actually something that is happening right now. There is 
a voluntary association of states working with an organization 
called Achieve. Its board is half Governors and half CEOs, and they 
are starting at the end point saying when a student graduates from 
high school, what does that student need to know and be able to 
do, they are starting in reading and math, to be ready for post-sec- 
ondary education and the 21st century workforce. 

And then from that endpoint they are back mapping what would 
that mean in tenth, eighth, you know, every single grade essen- 
tially back to kindergarten. It is a long process, and each state 
right now is doing on its own, but they are now, they made a deci- 
sion in about nine of the states to develop a common end-of-course 
Algebra II test. Nobody from the government is telling them to do 
it. They just realize it is cost effective to go in that direction. Alge- 
bra II in Washington State isn’t different than Algebra II in Michi- 
gan. 

And so one way for the Federal Government would be to provide 
incentives for states to move in that direction rather than giving 
this to a federally-funded entity at this juncture. 

Chairman Baird. Dr. Beering. 

Dr. Beering. As you think about the people who would make up 
this council, it would look a whole lot like this panel, and so I 
would ask my colleagues at the table here what can you imagine 
that would incent the average American family and the average 
American parent to get with it and to have its students and its 
kids get excited about science, math, and the international competi- 
tiveness? What do we have to do? 

Dr. Fennell. I think the potential of the non-Federal Govern- 
ment panel that you suggest has the potential, as you say, to get 
people who are connected with, if you will, the informal science 
education or mathematics education or science education and or 
those other fields to think about what would be important. NCTM 
regularly works with Achieve. We are very aware of what, of their 
work with nine, actually that, I believe, has now grown to 13 or 
14 states, who are thinking about a common Algebra II test. 

However, I would say that not, even though people teach this 
thing called Algebra II in a lot of different ways, there is not nec- 
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essarily a universal definition of what that is. It is not as simple 
as it sounds, but the point is that people are willing to come to the 
table and think about what is important for all kids. And that also 
goes back to Susan’s question earlier, and that is if, in fact, we see 
mathematics as a roadblock for certain kids as they think about 
ending, considering science-intending careers, then we need to find 
ways to kind of work toward opening that gate for all kids, because 
everybody is in the classroom. 

Mr. Hall. Would the gentleman yield? 

Chairman Baird. Sure. Be happy to. 

Mr. Hall. I might ask you why do they keep teaching all that 
stuff in math? You know, you are in the war, as a Navy cadet we 
had ground school, and I always had a course in celestial naviga- 
tion, and it washed out more pilots than not being able to land on 
a carrier did. Washed out I would say two-thirds of the pilots, that 
one course did. 

So you have, golly, geometry, pure math, trigonometry, calculus. 
Why don’t you quit teaching all them hard courses, and you would 
get more of us interested in math? 

Dr. Fennell. Can I respond to that? 

Mr. Hall. I wish you wouldn’t. I am just trying to fix some 
way 

Dr. Fennell. I was going to give some of your language back to 
you. 

Mr. Hall. I am trying to get some way that youngsters get inter- 
ested in math, and we have to, folks like you have to entice them 
some way. 

Yes, please, go ahead. 

Dr. Fennell. Well, it comes back to something I said earlier in 
the testimony, and that is it is really important that we get parents 
and frankly 

Mr. Hall. Absolutely. 

Dr. Fennell. I mean, there is a popular book going around right 
now called, “Math Doesn’t Suck.” Well, you know, there is some- 
thing wrong about the message there. Anybody who has ever been 
in a classroom and has had the parent sit down with them at the 
parent-teacher conference and say, you know, I was never good in 
math either, well, that is not the point. The point is this subject 
unlocks doors. It allows Mr. Lipinski to use an engineering back- 
ground in the halls of government. It allows people to fly planes, 
think about big ideas that might be situations involving chemistry 
and all kinds of other things. 

Now, my problem is I represent 100,000 teachers around this 
country is to make sure that kids not only get that, but find out 
that it is something that is of value to them. If it going to be easy 
necessarily? No. And by the way, I don’t think that is a bad thing. 
There is a lot of things that we do that are hard, and you come 
out the other side of that realizing, you know what? That was real- 
ly good that I did that. And that is where we want to be I think 
with all this. 

Mr. Hall. In soccer I was watching my eight-year-old grand- 
daughter play, and the ball went right off to the soccer goal there, 
and I said, kick it in, babe, kick it in, babe, and she looked at me 
with her hand on her hip and her lip out, and growled at me, you 
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know, and looked at me. Somebody else kicked it out, took her out, 
and I walked over, and I said, why didn’t you kick it in? She said. 
Paw Paw, you don’t know anything about soccer. It wasn’t my time. 
I took her right out to Wal-Mart, and we got a soccer ball and a 
goal. So she needed some pure math, I guess. 

Dr. Fennell. That is right. 

Mr. Hall. Thank you. I yield back to time I didn’t have. 

Mr. Ehlers. Thank you very much. That is tough to follow, but 
I do want to build on something that Mr. Hall said earlier. 

The — when he referred to China. I take, what I sense here and 
what I have sensed among the American public, they don’t under- 
stand the urgency of this situation. China and India decided about 
20 years ago that they had to do this for economic survival in to- 
day’s world, and they went, and it is easy for China. It is a totali- 
tarian system. You will study math. And so they did it, and they 
have done very well. 

In fact, last year China graduated more English-speaking engi- 
neers than the United States did. In addition to that, they grad- 
uated six times as many as we did, whereas 20 years ago they 
graduated half as many. 

There is a real urgency to this, and we can’t dither around and 
say, well, you know, we will try this, we will try this, we will try 
that. 

That leads up to a question. I gathered some of you are very con- 
cerned about the national council, and I also heard a number of 
comments, we don’t want the government running this. I would 
simply point out that in the same time many of you praised the 
post-Sputnik activity. National Defense Education Act, and so 
forth, these were government-run programs. You can’t rule out the 
government per se. 

Now, I am not a great fan of the government running it, but 
there has to be some cohesive mechanism to pull this altogether 
and get it done. Right now we are getting, some of you mentioned 
community college. Right now community colleges are doing more 
to save us than any other educational entity, because they are 
making up for the deficiencies in the elementary and secondary 
school and serving as a springboard to the colleges and university. 

But the question is, you know, if you don’t want the Federal Gov- 
ernment to do it or if you don’t like the council, what would you 
like better? 

And Ms. Jeffrey, you are a trained administrator. Would you feel 
better if you were running it? Do you think it would be a good 
idea? 

Ms. Jeffrey. Well, I have to tell you that K-12 educators are 
very interested in doing the right things, and the Chief State 
School Officers have been in this discussion for over a year and are 
very interested in working together to sort of create this common 
framework. But having the people who are most impacted by these 
decisions as part of the process is absolutely crucial. 

Mr. Ehlers. Uh-huh. 

Ms. Jeffrey. And that is, I mean, the Chief State School Officers 
are involved in this discussion. They are the representative of each 
of the states who are charged with the responsibility for K-12 edu- 
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cation in their states, along with their governors, and really want 
to take a very active role in this discussion. 

So we would much prefer that bodies that represent us are very 
actively involved I guess is the best way to put it. 

Mr. Ehlers. Won’t the school boards feel the same way? 

Ms. Jeffrey. Well, I am sure they do. 

Mr. Ehlers. My real question is how do we coordinate? We have 
no desire to impose this. I don’t think the Congress or the Federal 
Government wants to impose it, but there has to be an action 
mechanism and a guidance mechanism. And the urgency has to be 
imparted to the people. 

I just wrote an article which appeared Monday in my hometown 
paper, and I understand the Hill picked it up and put, has it on 
their blog if you want to read it. Its title is “Where is Sputnik 
When We Need It.” Because we really need another Sputnik now 
and to provide the national energizing and collaboration. 

I may be interested in any other ideas you might have that 
would help us. 

Ms. Gayl. I would just point out that at the National School 
Boards Association we are not opposed to a federal council in this 
regard. We think it could be particularly helpful in coordinating 
the various programs that exist throughout the Federal Govern- 
ment, and we think it can provide some very real great tools and 
resources. And we are also supportive of the idea of content guide- 
lines. 

What we are concerned about is this being perceived as a sort 
of top-down approach that would be telling school districts and 
states what to do, and so I think we need to, you know, tread care- 
fully in this area, because in order for a movement like this to real- 
ly take place, it needs to start with the parents, with the local com- 
munities, and they have to buy into the plan. 

And I think that there are some real ways that we can do this 
to incentify folks at the local level to do that, but we certainly 
wouldn’t want to see a bureaucracy or entity crated out there that 
wouldn’t report to the Federal Government, that wouldn’t report to 
the locals, that wouldn’t report to the states, that would be per- 
ceived as telling people in their communities what they needed to 
learn and to know. 

Mr. Ehlers. Well, I don’t think any of us want a tell-down sys- 
tem, but we do need a top, and the real question is is how can we 
pull this together? How can we energize it? How can we get it mov- 
ing? 

And you know, what we really need, and this goes along with 
Mr. Hall’s comment about why the pilots flunked out, they had to 
learn celestial navigation. Today we use GPSs and so forth. But 
what you really need is a top and a guidance mechanism. 

Now, you don’t need a force mechanism, but you do need a guid- 
ance mechanism. So whatever you can do to help us put this to- 
gether we would appreciate. 

Thank you. I yield back. 

Chairman Baird. I think we have done the inverse of No Child 
Left Behind. 

Mr. Hall. Mr. Chairman, I think I have exhausted my time, but 
I just tell this group here how fortunate we are to have people like 
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you that will give your time, that have prepared yourself to bring 
you to thing point, and we are very fortunate to have Dr. Ehlers 
on this committee, knowledgeable, with background that is unbe- 
lievable, and Dr. Baird of academia that is above and beyond. 

So you have some good things going for you up here, and we real- 
ly do, I personally appreciate each of you giving your time it took 
to get here, the time to prepare, and the time to go home. 

I yield back my time. 

Chairman Baird. Very well said, Mr. Hall. I thank the panelists. 
This is such an important issue, and we could go on at great 
length. The sense clearly is that there is an absolute commitment, 
and some great people doing some really great work, and one of the 
paradoxes is here we are with this fantastic country that is ac- 
knowledged as a world leader, really sound people like we see be- 
fore us today, and yet when it translates down to our average child 
out there in the field, they are not necessarily getting the level of 
achievement that we want. 

And what we are trying to do with this series of hearings that 
we are having on this committee is tap into the expertise and 
knowledge and real-world experience of folks such as yourself and 
try to figure out where best to go. 

And I thank all of you. I thank NSB for the great work and all 
the people who participated in this presentation. But it is so valu- 
able to have further insights into the pros and cons of what has 
been proposed. This is not by any means the end of this. As you 
saw with the America COMPETES Act and the leadership of 
Chairman Gordon, the Chairman of the overall Science Committee, 
and the leadership of Nancy Palosi is absolutely committed to im- 
proving our education opportunities for our kids. 

We intend to actually operationalize some further measures that 
will actually continue to move this forward. My personal commit- 
ment, and I believe that of all of our colleagues is that every child 
born in America will have an opportunity to have the top quality 
science education, science and math education regardless of where 
they are born, with quality teachers, with curricula that makes 
sense, and with career paths that are linked in some ways to the 
curricula and teaching that they receive along the way. 

And we believe that there is an important federal role because 
it is of our national interest to accomplish this. It is not enough for 
us as a representative of the United States Congress to say, well, 
there are 14,000 school districts, some are going to get it right, 
some are going to get it abysmally bad, and if your kid happens 
to have the good luck to be in those districts where they are getting 
right, terrific for you, and too bad for the other kids and too bad 
for our country that we have lost those kids’ contributions. 

So finding a way to balance that is our goal, and your insights 
today have helped us move towards that. I thank our panelists, 
and with that we, you just heard that the vote has been called, so 
that is timely. And with that this hearing stands adjourned with 
the gratitude of the Committee. 

[Whereupon, at 11:50 a.m., the Subcommittee was adjourned.] 
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Answers to Post-Hearing Questions 
Responses by Steven C. Beering, Chairman, National Science Board 

Questions submitted by Representative Vernon J. Ehlers 

Ql. We heard testimony from NSF not too long ago (following the release of the ACC 
report) which indicated the agency believes that the subcommittee on education 
under the NSTC is sufficient to carry on the work of the ACC. Your report rec- 
ommends that the subcommittee of the NSTC be elevated to a full committee. 
Can you explain how this would change the power, perception, or function of the 
committee^ 

Al. The Board feels that the critical importance of STEM education to the Nation 
merits attention at a full committee level. At a full committee level coordination of 
STEM education would receive more direct attention from the heads of agencies, an 
increased level of staff support, and a more impactful position for coordination of 
federal STEM activities within the Administration. 

Q2. Most of your recommendations rely on the National Council to take a lead in 
activities. Who do you anticipate providing the necessary sustained leadership? 

A2. In order for the National Council for STEM Education to be effective, its non- 
federal members will need to assume joint responsibility for the Council’s success. 
The Board recommends that the initial co-chairs of the Council be a State governor 
and a chief State school officer. Strong leadership by the initial Council co-chairs 
and a significant commitment by the Council staff will be essential to the success 
of this Council. Our Action Plan has requested a seat for the Board on the Council 
to demonstrate our support of and long-term commitment to this effort. 

Q3a. Independent of legislation, what are the NSB’s next steps? 

A3a. The Board is committed to sustained support of this Action Plan and will con- 
tinue to provide advice to Congress and other stakeholders as requested. In its role 
as the oversight and policy-setting body for the National Science Foundation (NSF), 
the Board will oversee NSF’s implementation of our guidance to it in the Action 
Plan, beginning with a presentation by NSF on this subject at the Board’s December 
2007 meeting. 

Q3b. Do you plan to revisit ! revise the idea of a National Council? 

A3b. No. The Board feels its recommendation and general outline for a National 
Council for STEM Education are of sufficient detail to allow Congress to charter 
such a Council without interfering with Congressional discretion to structure the 
Council as it deems best. 

Q4a. Is there any entity on which to model the independent council that provides 
comprehensive coordination? 

A4a. Currently there is no national coordinating body for STEM education; how- 
ever, a few potentially instructive models do exist. 

First, the National Council for STEM Education could be viewed as a national 
version of a State P-16 (or P-20) council, which many states have in place. In some 
states, P-16 councils have been effective policy mechanisms for coordinating among 
a state’s early-childhood, K-12, and higher education systems and among local busi- 
ness and industry, school systems, and the community at large — in effect drawing 
all stakeholders together. Effective State P-16 councils, for example, allow local edu- 
cation agencies to coordinate their high school curriculum with entrance require- 
ments for a State’s institutions of higher education and with what employers expect 
high school graduates to know. 

Second, at the national level. Achieve, Inc., a non-profit organization led by State 
governors and business leaders, is an example of how states can work together vol- 
untarily on K-12 education issues. Although not STEM focused and not inclusive 
of all STEM stakeholders. Achieve has been successful in providing a structure for 
a substantial number of states to voluntarily adopt common K-8 mathematics 
standards and, through the American Diploma Project Network, to increase high 
school graduation standards. 

Finally, the Transportation Research Board (TRB) of the National Research Coun- 
cil could be an instructive model from another field. The TRB has a mission to “pro- 
vide leadership in transportation innovation and progress through research and in- 
formation exchange, conducted within a setting that is objective, interdisciplinary, 
and multi-modal.” It provides “opportunities for information exchange on current 
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transportation research and practice; management of cooperative research and other 
research programs; analyses of national transportation policy issues and guidance 
on federal and other research programs; and publications and access to research in- 
formation from around the world.” The members of the TRB represent many stake- 
holder groups, and the TRB is funded by contributions by all stakeholders. 

Q4b. How does this body acquire the respect of the classroom teacher and partner- 
ship of the local school district? 

A4b. The Board’s recommendation is that the National Council would have a prac- 
ticing classroom teacher and representative of a local school board as permanent 
members of the Council, ensuring that these perspectives are always present on the 
Council. 

Q4c. Would this entity really be the first of its kind? 

A4c. Yes. 

Q5. It seems that all of the witnesses agree that better STEM coordination is needed. 
Please share what you think a successful model for improved coordination in 
STEM would look like, and lor how a single body responsible for STEM coordi- 
nation could be supported by all stakeholders. 

A5. In a truly coordinated system of STEM education, a student would have the op- 
portunity to master, in a systematic way, key concepts in STEM learning. In addi- 
tion, STEM teachers would be thoroughly prepared during their pre-service training 
with both the content knowledge and pedagogical skills needed to be effective teach- 
ers and kept up-to-date in that content knowledge with continual, relevant profes- 
sional development. In a coordinated system, the K-12 system, the higher education 
system, and business and industry would all work together to ensure that students 
are provided with high-quality and up-to-date STEM content. In addition, parents 
and the informal STEM education community would be heavily involved in encour- 
aging rigorous STEM teaching and learning. 


Questions submitted by Representative Ralph M. Hall 

Ql. In your testimony, you state that “the Federal Government must do a better job 
of coordinating its own STEM education activities.” How well is this currently 
being done within NSF? How does the EHR directorate interact and coordinate 
with the STEM education activities within the RRA directorate divisions? 

Al. In its guidance to NSF in the Action Plan, the Board states that the EHR and 
R&RA Directorates should be doing a better job of coordinating their STEM edu- 
cation efforts than is currently being done. The Board will be following up with the 
NSF leadership on this issue beginning with its request for a presentation by NSF 
to the Board at the Board’s December 2007 meeting. As outlined in a January 31, 
2007 letter from me to Congressman Holt (who asked that the Board examine this 
issue), the Board has begun a significant effort in the past year to review the eval- 
uation mechanisms for and results of NSF’s EHR programs so that these findings 
may be used to enhance EHR programs within the EHR Directorate, across the 
R&RA Directorates, and in the context of the Nation. 

Q2. You mention that some public comments expressed concern that National Lab- 
oratories weren’t given an adequate role in the process. Should the National 
Labs be involved at all, and if so, what should their role be? 

A2. In response to concerns from the National Labs, the Board added to the final 
version of the Action Plan an explicit statement that the National Labs be included 
with other relevant federal agencies on the Office of Science and Technology Policy’s 
NSTC Committee on STEM Education to allow them to coordinate their efforts 
within the Federal Government. The Board also added a statement in the final Ac- 
tion Plan noting that the National Labs “. . .provide content expertise that could 
be effectively utilized to improve STEM teacher preparation.” This content expertise 
could also be utilized for professional development of teachers already in the class- 
room. 

Q3. With regard to the concern that not enough is being done to get colleges of arts, 
sciences and engineering to collaborate with colleges of education in preparing 
STEM teachers, do you think that Congress has adequately addressed that con- 
cern in the America COMPETES Act? 

A3. Although the Board is supportive of many of the measures taken in the America 
COMPETES Act and congratulates the President and Congress on enacting this leg- 
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islation, it remains concerned that without a coordinating mechanism, the scattered 
programs outlined in the legislation will not be adequate to stimulate a significant 
transformation of the Nation’s STEM education system. 

In the case of the programs for baccalaureate degrees in STEM with concurrent 
teacher certification at the Department of Education (Sec. 6113) and the Robert 
Noyce Teacher Scholarship Program at NSF (Sec. 7030), the America COMPETES 
language does attempt to promote collaboration between colleges of education and 
colleges of arts, sciences, and engineering. Although this is a good step, encouraging 
such collaboration is an issue that needs to be addressed not only within individual 
teacher preparation programs at institutions of higher education, but across the sys- 
tem. A national coordinating body such as recommended by the Board would be ex- 
tremely useful in ensuring that lessons learned from these two programs are dis- 
seminated and inform the development of other programs. 
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Answers to Post-Hearing Questions 

Responses by Judy A. Jeffrey, Director, Iowa Department of Education, Representing 
the Council of Chief State School Officers 

Questions submitted by Representative Vernon J. Ehlers 

Ql. Sometimes it can seem that states want the Federal Government to provide 
funds with “no strings attached.” What are the reasonable guidelines to attach 
to federal STEM funding? With many states undertaking STEM education ef- 
forts, is there any alignment from state-to-state with these initiatives? How do 
we get beyond each state doing its own thing? 

Al. States believe and understand that sidelines must be attached to any Federal 
Government funding, as states attach guidelines to money they allocate to districts 
and schools. States embrace accountability as an important tool in education reform 
and believe STEM funding should be tied to outcomes for students. Reasonable 
guidelines would not prescribe simply one test that would be the measure for suc- 
cess, but allow for multiple ways to measure learning and progress that are valid 
and reliable. States do not believe that the Federal Government should attach provi- 
sions to funding that dictate a narrow way to accomplish the goal of improving 
STEM education since a one-size-fits-all system will not serve the needs of all stu- 
dents and school circumstances. States need the flexibility to continually innovate 
to meet local needs. 

States are working to create more aligned STEM education systems. Thirty states 
are part of the American Diploma Project Network to align K-12 curriculum, stand- 
ards, assessments, and accountability policies, including those for STEM education, 
with the demands of college and work. Thirteen states are also working with 
Achieve, Inc. to develop specifications for a common end-of-course exam in Algebra 
II. States also coordinate their STEM activities through grants they receive from or- 
ganizations such as the National Governors Association and the National Math 
Science Initiative. All of these opportunities involve State information-sharing and 
collaboration to produce the best STEM education programs and systems possible. 
Creating more opportunities for states to collaborate, while giving states the room 
to adapt to meet their individual contexts, can help continue to bolster alignment 
on STEM education between states. 

Q2. Going along with a National Council concept, how could states be more involved 
(beyond those described in the report) in the development of content guidelines? 

A2. CCSSO supports voluntary, shared standards among states. States are also in- 
terested in developing shared standards in other areas besides math and science 
and would prefer that all of the voluntary standards be created in a manner that 
facilitates joint dialogue and a comprehensive approach. Having separate groups de- 
velop voluntary standards could lead to fragmentation whereby 21st century skills 
are not embedded within the academic subject areas. 

Q3. Can you expand on your statement that the Council could determine “what the 
intent of STEM education” is? 

A3. We must have a larger discussion on how to embed mathematics, science, engi- 
neering, and technology skills across the curriculum to create meaningful, deep 
learning experiences that will replicate real-world STEM experiences. Creating 
stand-alone content guidelines that do not address how to teach and integrate 
STEM education will not transform STEM teaching to the extent that is needed. It 
is crucial that students, regardless of the career pathway they choose, he afforded 
learning experiences through real-world, relevant learning activities. 

Q4. Are your concerns about the Council solvable through changing the way it is 
chartered, led and funded? Do you identify with the unmet need that the Board 
is trying to address through the Council? If so, do you have an alternative vehi- 
cle to suggest? 

A4. States identify with the unmet need the Council is trying to address of pro- 
viding better coordination between STEM education programs. In particular, as I 
mentioned in my testimony, I see the most critical roles of the Council as increasing 
coordination among federal agencies and programs and supporting and commu- 
nicating more STEM education research that is useful to educators and policy-mak- 
ers. 

Q5. Is there any entity on which to model the independent council that provides com- 
prehensive coordination? How does this body acquire the respect of the classroom 
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teacher and partnership of the local school district? Would this entity really be 
the first of its kind? 

A5. I do not know of any. 

Q6. It seems that all of the witnesses agree that better STEM coordination is needed. 
Please share what you think a suceessful model for improved coordination in 
STEM would look like, and lor how a single body responsible for STEM coordi- 
nation could be supported by stakeholders. 

A6. The body should be composed of respected members in the field who are em- 
powered to oversee and establish accountability provisions for the coordination of ef- 
forts across the Federal Government. It would even better serve the states if the 
body would reach beyond coordination to a process whereby duplication would be 
eliminated and efforts would be coordinated and integrated to meet the needs of 
states. 

Questions submitted by Representative Ralph M. Hall 

Ql. You mention in your testimony that you would prefer that limited funding be 
invested in improving the quality of teaehing versus assessments. How would 
you go about improving the quality of teaching with limited resources? 

Al. Limited federal funding will never be able to reach all teachers in a state. How- 
ever, we have found that the dollars set aside for Reading First have served our 
state very well. The federal funds initiated the conversation on improving children’s 
early literacy skills by providing start-up costs and requiring evaluation of results. 
Thus, the state developed a plan, worked with a few schools, modeled what should 
be done to change teaching practices, monitored implementation, and tracked stu- 
dent data. This process in Iowa was scaled-up to include more schools, through indi- 
viduals that were trained in the original design with State and local funds. STEM 
teaching could be improved through a similar approach of providing targeted funds 
to improve teaching. 

On-going, in-depth, on the job professional development will hold the greatest 
promise of improving teaching and learning in STEM education. 

Q2. You express some skepticism about a national council creating more bureaueracy 
and that federal funding may be better spent helping states implement innova- 
tive ideas. Please expand upon Iowa’s high school reform efforts to create “teach- 
ing approaches that develop authentic intellectual work on the part of the stu- 
dents and teaching strategies that engage students in relevant and meaningful 
tasks and high levels.” Is this program currently receiving federal funding, and 
if so, through what program? 

A2. The Iowa Department of Education has engaged in a professional development 
effort to enhance the instruction that high school content-area teachers use in their 
classrooms. The professional development effort provides training and ongoing tech- 
nical assistance to teams of teachers from high schools in Authentic Intellectual 
Work developed by Fred Newmann (Emeritus Professor of Curriculum and Instruc- 
tion, University of Wisconsin-Madison and former director of the National Center 
on Organization and Restructuring Schools) and colleagues. This instructional model 
sets standards for teaching academic subjects that: 

• meiximize expectations of intellectual rigor for all students 

• increase student interest in academic work 

• support teachers taking time to teach for in-depth understanding rather than 
superficial coverage of material 

• provide a common conception of student intellectual work that promotes pro- 
fessional community among teachers of different grade levels and subjects, 
and, 

• most importantly, equip students to address the complex intellectual chal- 
lenges of work, civic participation, and managing personal affairs in the con- 
temporary world. 

The instructional model focuses on student construction of knowledge through dis- 
ciplined inquiry to produce discourse, products, and performance that have value be- 
yond high school. At present, there are teams (administrators, teachers, and re- 
gional support personnel) from nine Iowa high schools participating in this endeav- 
or. The goal is provide access to the professional development to all high schools in 
Iowa by developing a cadre of experienced in-state trainers using qualified partici- 
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pants from the 2007-08 effort and from the 2008-09 effort, which is planned to en- 
gage another 30-40 high schools. 

This model is being supported through a direct State appropriation. 
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Answers to Post-Hearing Questions 

Responses by Francis (Skip) Fennell, President, National Council of Teachers of 
Mathematics 

Questions submitted by Representative Vernon J. Ehlers 

Ql. Is there any entity on which to model the independent council that provides com- 
prehensive coordination? How does this body acquire the respect of the classroom 
teacher and partnership of the local school district? Would this entity really be 
the first of its kind? 

Al. I think such an independent council could resemble but have a different focus 
from the Mathematics and Science Education Board (MSEB) which operates within 
the National Academies of Science. I think the Conference Board for the Mathe- 
matical Sciences (CBMS), which represents ALL mathematics societies/organiza- 
tions in this country in the area of mathematics and includes several mathematics 
education organizations (National Council of Teachers of Mathematics (NCTM), Na- 
tional Council of Supervisors of Mathematics (NCSM), Association of State Super- 
visors of Mathematics (ASSM), Association of Mathematics Teacher Educators 
(AMTE), and others) could serve as a resource for mathematics participation for 
such an independent council. I would think that a similar “umbrella” “Conference 
Board” for the sciences, engineering, and technology probably exists and would pro- 
vide sources for potential council members. I believe the proposed council should in- 
volve educators at every level, this would include, from my field, mathematics teach- 
ers, mathematics supervisors, mathematicians, and mathematics educators. In 
short, with proper balance and a plan for meaningful involvement the independent 
council could work — and, is needed. 

Q2. It seems that all of the witnesses agree that better STEM coordination is needed. 
Please share what you think a successful model for improved coordination in 
STEM would look like, and lor how a single body responsible for STEM coordi- 
nation could be supported by all stakeholders. 

A2. I can envision a Coordinating Council, with rotating leadership, that would in- 
clude representatives from the major science, technology, engineering, and mathe- 
matics organizations in this country. I would ensure (bias here is noted) that teach- 
er organizations (NCTM, NSTA) are well-represented on the Council. As noted, 
above, I think a sort of “expanded and re-focused MSEB” (see above) could provide 
a template for organization. I think “layers” of responsibility would allow for inclu- 
sion by all stakeholders from STEM, with designated “sub-committees” with each 
particular areas of focus (e.g., Pre-K-12 STEM education, teacher education, etc.). 
Hope this provides at least a “seed” for thinking about council organization. 
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Answers to Post-Hearing Questions 

Responses by Chrisanne L. Gayl, Director of Federal Programs, National School 
Boards Association 

Questions submitted by Representative Vernon J. Ehlers 

Ql. As I understand it, the goal of national content guidelines are to help teachers 
know what their kids need to learn and when. Do you have any input on the 
struggles of how we get beyond an over-packed curricula and the mobility of our 
students? Do you think that some coherence could be useful to the students? 

Al. Certainly in today’s education system, choices need to be made about what stu- 
dents should know and be able to do, and when. Given the plethora of content that 
exists, the limited school day, and a host of other factors, it is necessary to set prior- 
ities and make tough choices. The real issue is not that we must choose, but rather 
who is responsible for doing it. NSBA believes such decisions are best left to State 
and local authorities who have the constitutional authority over education. 

NSBA believes efforts to align State standards and ensure greater coherence 
among subjects and grade levels would be useful for students as well as practi- 
tioners. An independent council could help to coordinate efforts between states so 
that they can learn from one another and find commonalities that may exist. How- 
ever, we caution against a one-size-fits-all national model or curriculum that could 
stifle innovation and creativity and dismiss the geographic, cultural, and economic 
differences in the United States. NSBA believes that diversity among students’ edu- 
cational experiences play an important role in fostering a range of talents and mul- 
tiple levels of knowledge that are important in a democratic society. Furthermore, 
we are mindful that most mobility among students occurs within states, and do not 
see this is a compelling reason to adopt a uniform system of education. 

Local school board members value states’ efforts to convene content specialists, 
representatives of higher education, and practitioners to lend their expertise and 
make recommendations about content guidelines and benchmarks. NSBA recognizes 
that in the areas of math and science, in particular, there may be a greater level 
of agreement on content than in other disciplines, such as in history where there 
may be moral and/or ethical concerns about the interpretation of events. 

Q2. Is there any entity on which to model the independent council that provides com- 
prehensive coordination? How does this body acquire the respect of the classroom 
teacher and partnership of the local school district? Would this entity really be 
the first of its kind? 

A2. In establishing an independent council, we can learn from past coordinating ef- 
forts as to what is important and useful. In order to acquire the respect of teachers 
and work with local school districts, NSBA believes that a national coordinating 
body must: 

• Recognize that education is primarily a State and local function for which the 
federal role should be one of support and assistance rather than direct regula- 
tion. 

• Involve the participation of local governing officials and practitioners that are 
responsible for the day-to-day education of students. 

• Have substantial knowledge and understanding of our system of government 
as well as the impact of and interplay between local. State, and federal poli- 
cies and programs. 

• Support, promote, and advocate on behalf of public education at the national. 
State, and local levels. 

• Encourage and promote collaborative efforts among all levels of government, 
federal agencies, and the Nation’s educational organizations and support 
groups. 

• Recognize the cost of all federal education programs on local school districts 
and the costs associated with implementing federal mandates. 

• Neither mandate or coerce states into adopting specific standards or assess- 
ments; or penalizes states that do not wish to adopt specific standards or as- 
sessments. 

While this list is not exhaustive, it does lay the groundwork from which to build 
on what would be necessary in the creation of any independent body that would be 
tasked with comprehensive coordination of our education system. 
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Q3. It seems that all of the witnesses agree that better STEM coordination is needed. 
Please share what you think a successful model for improved coordination in 
STEM would look like, and tor how a single body responsible for STEM coordi- 
nation could be supported by all stakeholders. 

A3. NSBA supports a model that would enhance the coordination of STEM pro- 
grams and enable opportunities that will enrich teaching and learning in these 
fields. Such an entity must include all relevant stakeholders and value the tradi- 
tional role of states and local government in education. In addition, NSBA stresses 
that this model include substantial representation from outside of academia that are 
responsible for the day-to-day education of students and implementation of pro- 
grams. 

NSBA believes that the primary functions of this entity should be: the coordina- 
tion of various STEM programs and initiatives throughout the Federal Government 
and among states, dissemination of best practices in the field, development of tools 
and resources that educators can use to improve instruction, and creation of a high- 
level public information campaign about the importance of STEM education. In 
NSBA’s view, the role of this body would be largely informative and not involve di- 
rect policy-making. 

The Federal Government is in the unique position to assemble the profound 
knowledge base that exists within these disciplines and to disseminate information 
on a national scale that can help to strengthen STEM education throughout commu- 
nities. Additionally, Congress can help to provide valuable incentives and resources, 
outside of the creation of a coordinating entity, that can improve teacher quality and 
spur local investment in STEM (See answer to next question.) 


Question submitted by Representative Ralph M. Hall 

Ql. Please describe what you have in mind when you say that “Congress can provide 
valuable incentives to improve teacher quality and spur local investment” in 
STEM education. 

Al. NSBA supports an array of incentives to recruit and retain teachers in high- 
need STEM subjects including performance-based pay, hiring bonuses, alternative 
certification programs, and student loan forgiveness. The Federal Government can 
help to encourage the creation and expansion of these strategies through pilot pro- 
grams and funding to support states and school districts that wish to implement 
these policies. 

In addition, NSBA agrees that Congress should help strengthen teacher prepara- 
tion programs within universities to ensure appropriate alignment with academic 
standards and foster greater accountability among these programs. We suggest that 
teacher preparation programs be aligned with existing State academic standards, 
which all states are required to have in place under No Child Left Behind. More 
attention should also be given to developing and bringing-to-scale high-quality pro- 
fessional development programs for existing teachers. These programs can play an 
important role in updating teachers’ knowledge and skills in their subject area and 
have been shown to have a positive impact on teacher retention. 

Lastly, Congress can help school districts to leverage local resources by helping 
to provide funding for up-to-date laboratory equipment and modern classrooms, 
which are necessary to successfully implement a relevant STEM program. These fa- 
cilities are essential for students to be able to experiment, create, and get a hands- 
on feeling for what the world of work is like in these fields. This scale of moderniza- 
tion, however, typically requires a large infusion of capital and often local resources 
are not enough to ensure that classrooms are appropriately outfitted for high-level 
STEM instruction. 
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Answers to Post-Hearing Questions 

Responses by Dr. Robert J. Semper, Executive Associate Director, The Exploratorium, 
Representing the Association of Science and Technology Centers 

Questions submitted by Representative Vernon J. Ehlers 

Ql. Is there any entity on which to model the independent council that provides com- 
prehensive coordination? How does this body acquire the respect of the classroom 
teacher and partnership of the local school district? Would this entity really be 
the first of its kind? 

Al. One possible model would be the existing state PK-20 or P-20 education coun- 
cils. Made up of a diversity of education stakeholder, some of these councils have 
succeeded in bringing coherence to the diverse educational system. They gain re- 
spect by the careful inclusion of all of the relevant stakeholders in a situation where 
no single special interest can dominate the discussion. As far as I know there has 
been no equivalent version of a STEM focused P-20 council at the federal level. 

Q2. It seems that all of the witnesses agree that better STEM coordination is needed. 
Please share what you think a successful model for improved coordination in 
STEM would look like, and lor how a single body responsible for STEM coordi- 
nation could be supported by all stakeholders. 

A2. A successful model would imply the creation of mechanisms for the various par- 
ties to find their proper and desired role in the conversation. At the federal level, 
a coordinated approach would require the various federal agencies to develop a co- 
ordinated work plan or roadmap for research and implementation. One successful 
example from the world of science and engineering that I know the subcommittee 
is familiar with is the coordination function that the National Nanoscale Initiative 
provides. The NNI has been very successful in creating a roadmap for the country 
for the development of nanotechnology research and implementation where the dif- 
ferent parts of the research enterprise can find a home. The creation of this road- 
map took both a vision and a significant series of discussions with all of the stake- 
holders to create a place for everyone. This lead to significant support by all of the 
stakeholders because the vision made sense as a whole. Of course doing this on an 
issue like education with its federal. State and local components would be more dif- 
ficult. Nevertheless I think that this kind of engineering approach to the problem 
might be needed. 
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Answers to Post-Hearing Questions 

Responses by Susan L. Traiman, Director, Education and Workforce Policy, Business 
Roundtable 

Questions submitted by Representative Vernon J. Ehlers 

Ql. Your testimony shows you have “been down the road before” on trying to align 
STEM standards. What do you think would need to change for national content 
guidelines to be beneficial instead of counter-productive^ Is there anything with- 
in our grasp, or do you see this as unattainable in the next decadel 

Al. In 1996, to help break the deadlock over national education standards, Amer- 
ica’s governors and business leaders created Achieve, a voluntary effort to raise 
State academic content standards, better align those standards with the demands 
of the modern workplace and post-secondary education. Working through Achieve, 
nine states are collaborating on a common end-of-course test for Algebra 2. Thirty 
states are working together through Achieve to align their individual State high 
school graduation requirements with the expectations of colleges and universities for 
entering student proficiency in math and English and the expectations of employers 
for entering worker proficiency in math and English. 

There is increased interest from Governors and chief State school officers in work- 
ing with Achieve using this bottoms-up standards-setting approach to reach of com- 
mon core of standards. I can envision this process moving forward over the course 
of the next decade, especially as states’ interest in bench-marking standards with 
the world’s top-performing countries increases. As a result, there is a path toward 
a common core of voluntary national standards in the majority, if not all, states, 
with some variation among states added to the core. From the vantage point of the 
business community, in a global economy, it doesn’t make sense for states to have 
different standards. We just don’t want to see federal action inadvertently get in the 
way of the real progress that is being made in the states today. And, yes, we have 
sent that happen before as my October testimony before the Subcommittee indi- 
cated. 

Q2. Is there any entity on which to model the independent council that provides com- 
prehensive coordination? How does this body acquire the respect of the classroom 
teacher and partnership of the local school district? Would this entity really be 
the first of its kind? 

A2. Business Roundtable does not have a position on the National Science Board’s 
recommendation to establish a STEM education council but, as I testified before 
your Subcommittee, it is my personal view that establishing an independent coordi- 
nating body with no budget or oversight authority likely would not be effective. Your 
question about the need for buy-in on the part of stakeholders, particularly teachers 
and local school administrations, to ensure success goes to the heart of the matter. 
State P-16 and P-20 STEM councils are attempting to do this, with great variation 
in their effectiveness. 

I can’t speak definitively as to whether the STEM education council, as proposed 
by the National Science Board, would be the first of its kind. I am not aware of any 
such prior entity but I cannot say for sure. 

Q3. It seems that all of the witnesses agree that better STEM coordination is needed. 
Please share what you think a successful model for improved coordination in 
STEM would look like, and lor how a single body responsible for STEM coordi- 
nation could be supported by all stakeholders. 

A3. In my view, the greatest need for coordination is knowledge transfer about 
what is working and what is not working to improve STEM education across the 
U.S. Achieve and other organizations are in a position to facilitate voluntary coordi- 
nation/communication among participating states. They have realized some success 
but progress is slow. The good news is that the attention focused on STEM edu- 
cation by Congress has had an impact. States and districts are looking for best prac- 
tices. Perhaps the best federal role at this stage would be to support research on 
the different models to determine effectiveness as well as using technology to more 
rapidly advance best practices. 
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